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60-kvar capacitor unit shown above is part of the 600- Capacitors can be put in out-of-the-way places—such as 
kvar installation that permitted a 10% increase in load on these existing horizontal |-beams to conserve space. 


Seriously overloaded circuits take on 
10% more load after G-E Capacitors are added 


American Crystal Sugar Co. profits from an emergency = Where voltage drop is a problem, 
. . ‘ . capacitors Cé ro ide -] eedet 
that arose during a recent sugar refining ‘campaign.’ ena aaiagll seracete elie g 





voltage boost inexpensively. And if 
During a sugar beet “campaign” plant in time to prevent a “burnout.” your power factor is below 85%, and 
which lasts from July to December, \ short time after the order was vou have a power-factor or kva- 
the American Crystal Sugar Com- placed, the capacitors were installed demand clause in vour contract. they 
pany of Clarksburg, California, opet and in operation, The plant’s power can usually cut your power costs. 
ites 24 hours a day. Shutdowns mean factor climbed from 86° to about For more information, see your 
costly financial losses 97°. This relieved the overloading local G-E Apparatus sales office, or 
That's why the company really had and released enough capacity to handli authorized G-E agent or distributor. 
anemergency on its hands when its elec a subse quent 10% increase in load! Or write to Section 407-209 for 
trical facilities be« ime seriously over- booklet GEA-5632 How to Reduce 


loaded in a recent campaign However. CAPACITORS HAVE MANY USES Power Costs and Gain System ¢ apac- 


the solution was simple A call to G.F They can often free distribution fa- itv: General Electric Company, 


71 a , 
brought 000 kvar of capa itors to the cilities to carry 20 to 30° more load Schenectady 5, Neu dork. 
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LEVITTOWN, PA. 


Handles the Lag 


Levittown, Pa., a 

part of Pennsylva 
modern electrical 
companion units we 
Murray “Main and Rai 


When Levitt and Sons, 
ment, you can be sure tha 


Outdoor Meter So 
ore reversible for 
ore locked in perma 

es, is rising in the eastern rosion resistant steel 


equipped with the most 
le the load, two Murray 
y Meter Socket and the 


ilder, specifies equip- 


One out of 16,00 built at Levittown, 

Pennsylvania. Mur is located on outside * 
wall, rear. Murray * located in a utility’) 
room, backs it up o : 





make your job easier. Matched equipment i is OG "i 
to install because the units are desianed to fit 


neater, too. On your next job — whether it’s a bungalow or @ 
development, ask your jobber for Murray matched equipment. 





Electricians like Murray 

equipment because it is 

easy to install. There’s 

always plenty of wiring 

room, in Murray equip- 

ment! 
Main and Range with four branch lighting circuits. Two 
pullout type switches — fusible. Solderless pressure con- 
nectors. Baked-on gray Melamine finish. 


Murray Meter Socket and 

Main and Range back up to 

each other. This saves on 

wire and makes the wiring 

job easier. Permits more 

Ask _. Jeter, about _ Murray Matched adequate wiring all around. 
quip g to go together. 





MURRAY MANUFACTURING CORPORATION 


1250 Atlantic Avenue, Brooklyn 16, New York 
; * Safety 
t Aerial Ladders 
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Sales Engineers 
Euclid Ave. © 


MINNEAPOLIS, 305 Fifth Street 
Pleasant 
CINCINNATI, 6 
BINGHAMTON e« 


No lost screws, No scuffed fingers, No lost time! 


USE APPLETON. 


LORT-SCREW 


COVERS 
FOR FORM 35 UNILETS 


New ‘‘Ball-and-Socket”’ 
Action Screws! 


Lokt-Screw 
Ball-and-socket 
type screws, permitting one side of cover to 
be completely tightened 
of second screw begins. Screws are held per 
manently in place by steel of the cover itself! 


End view of time-saving cover 


shows rocking action of 


before ti jhtening 


Sold Through Electrical Wholesalers 


APPLETON ELECTRIC COMPANY 


1704 Wellington Avenue * Chicago 13, Illinois 


NEW YORK, 50 Church St Grand Bivd. « CLEVELAND, 1836 
SAN FRANCISCO 27 Frisco Bidg. © LOS ANGELES, 
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Export Representotives: international Standard Electric Corp., 67 Brood St. New York 4.N.Y 


* DETROIT, 3049 E 
655 Minna St. © ST. LOUIS, 2 
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MILWAUKEE 
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New Appleton LOKT*SCREW covers offer 
time and trouble saving advantages you find 
in no other conduit fitting cover—and you get 
them at no extra cost! 

Precision-threaded, easy-turning screws on 
Appleton LOKTe SCREW covers are held per- 
manently in place by steel collars which com- 
pletely surround screws, a feature which also 
prevents finger-bruising screw-driver slippage. 

The Appleton LOKTe SCREW cover is only 
one of hundreds of Appleton wiring devices 
expressly designed to bring greater speed 
and convenience to every job. For highest 
quality fittings to meet every wiring require- 
ment, specify Appleton—The Standard for 
Better Wiring. 


APPLETON 
ELECTRIC 
PRODUCTS 
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Tamper-proof Wiring 


Computing the Neutral Load......................... 
By B. A. McCDONALD—How to use vector diagrams and math in 
calculating the neutral current in 3-phase, 4-wire systems with balanced 
and unbalanced loading. 


Modern Electrical Facilities Complement Modern Design. 
By HUGH P. SCOTT—Dramatic lighting, load center substations, 
remote control of motors, and other special electrical services promote 
convenience, comfort and sales in this California department store 

ee Bg, Eee eee oe 
By RAY ASHLEY—Pull box labor units—what they include. 


High Frequency Problems in Lighting Circuits.......... 
By GLENN WALTERS—Carrier current systems superimposed on 
lighting circuits require high circuit impedance and fluorescent light- 


ing components with proper high frequency characteristics for best 
performance. 


Gas Alarm System—Electrical “Watchdog”............. 
Operation and electrical circuitry of a combustible-vapor alarm 
system which guards against dangerous concentrations of flammable 
vapors. 

70 Footcandles from 50 Feet Up.............0.00e0000. 


By J. F. McPARTLAND, JR.—Installation of a slimline louverall 
ceiling in New Jersey's largest savings bank 


Basic Rules for Industrial Wiring Design—2............ 
By FRANK AIME—Second in a series on the design of industrial 
wiring systems and the selection of wires and cables for industrial 
applications. 


Practical Methods 


Hospital has full load standby service; automatic test cycle speeds 
switch production; scrap metal rig speeds wire handling. 


Modern Lighting 


Effective industrial lighting uses R 52's in high bays; 100 footcandles 
for industrial machine shop; French use dual light in hospital wards. 


ORE DOIG onions cn Sa.cee aes 
Product news announcements; catalogs and bulletins available. 
Reader's Quiz 


Questions and answers on plugging switch; electric water heater, 
heating cable; cleaning motor windings; synchronous motor. 


Questions on the Code 


Answers to code questions including motor starter; gasoline pump 
switches; grounding; emergency service disconnect. 


Motor Shops 


Armature holder simplifies testing; motor operates two winders; 
hoist and pliers rip stator coils; pneumatic coil puller. 
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For ee INSTALLATIONS For EASIER WIRING 
For CUSTOMER SATISFACTION 


Sell THE PaS. 7301 LINE 


EXPERIENCED 
ENGINEERING 


PRECISION 
MANUFACTURING 


> 
\e a sth ey, 
a we 


CONSTANT 
TESTING 


ELECTRICAL WHOLESALER 
DISTRIBUTION 


To be sure 
ORDER BY P&S 
CATALOG NUMBER 


Write for 
a Catalog 


T-RATED SWITCHES 
In the Moderate 
Price Class 


P&S 7301 


¢A real T-rated switch with *tor- 
sionally pre-loaded contacts. (This 
means exceptional performance — 
smooth action — more, plenty more, 
makes and breaks per switch.) 


® Positive kick-off. 


*Patented and patents applied for 


¢ Sturdy, durable, totally enclosed 
all-bakelite bodies. 


¢ Easy to wire—Note the large head 
binding screws, conveniently located 
on compact bodies. 


© Washer type, break-off plaster ears. 


Meets Federal and REA Specifications 


Rating—10 A., 125 V1; 5A., 250 V. 


SINGLE POLE 
P&S 7301 Brown 
P&S 7301-1 Ivory 


THREE-WAY 
P&S 7303 Brown 
P&S 7303-1 Ivory 


ORDER BY P&S CATALOG NUMBER 


Write Dept. M for information on the complete P&S Line. 


PASS & SEYMOUR, INC. 


SYRACUSE 9, NEW YORK 


SOLVAY STATION ° 


THE BEST COSTS LESS in the long run 
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THE GREEN LABEL DISTINGUISHES NEW G-E 40-WATT RAPID-START BALLAST FROM OTHER G-E BALLASTS—NOTE SIMPLIFIED CIRCUIT 


New G-E Lighting Development 


40-watt RAPID-START system eliminates starters 


General Electric—first to introduce fluorescent lighting 
in 1938—now brings you a starterless system giving full, 
rated lamp life. New, electrically matched 40-watt 
RAPID-START lamps and ballasts do away with bother- 
some blinking at end of lamp life, give you eye-easy, no- 
flicker starts at a touch of the switch! 


Present “‘instant-start”’ 40-watt fluorescent is costly, 
uses a heavier ballast—present ‘‘switch-start”’ is compli- 
cated by auxiliary starters and wiring -new RAPID- 
START system features smaller, lighter ballasts at a 
lighting cost comparable to 40-watt switch-start lighting. 


General Electric lamp and ballast engineers have again 
combined their efforts to bring you a revolutionary de- 
velopment in 40-watt fluorescent lighting—-the volume 
market. For new installations or to modernize old instal 
lations-—a sales plus your customers will want! Act to 
day. Contact your nearest G-E Apparatus Sales Office, 
or write Section 412-102, for complete information. 
General Electric Co., Schenectady 5, N. Y. 
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ENGINEER'S ANALYSIS of oscillograph readings shows fast, no- 
flicker pre-heated cathode action of new G-E Rapid-Start. 


Great nagnitied 
NEW G-E BIPIN LAMP, especially developed for fast, pre-heat 
starting, employs complex, triple-coiled cathode, right. 
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Plastic tape tames 
13,000 volts! 


Hard to believe that a tape only .007 inch thick can handle 
a job like this! Yet here’s the proof right before your eyes 
“Scotch’”’ No. 33 Electrical Tape being applied to busses that 
carry up to 13,000 volts! And see the neat results—clean, com- 
pact and trim. No wonder Powerlite Switchboard Co., Cleve- 
land, Ohio, reports complete satisfaction. 

They're satisfied with more than the fine appearance, of 
course. “‘Scotch’’ No. 33 Electrical Tape is easier to apply, and 
it lasts longer, too. It resists weathering, abrasion, acids, oils, 
alkalies and water. A little goes a long way, since ‘‘Scotch’’ 33 
has a dielectric strength of 10,000 volts. 

Try it yourself and see! Your supplier has many widths and 
lengths—-including the popular % inch x 20 ft. “Job Size’’ rolls 
packed 12 to a screw-top container. Order today! 


~ 
+ 
> 
~ 
. 
. 
“ 


SCOTCH 


. 
The term “Scotch"’ and the plaid design are registered trademarks for the more than 200 pressure- a fevatates]| ike pe 


sensitive adhesive tapes made in U.S.A. by Minnesota Mining & Mfg. Co., St. Paul 6, Minn.—also 

makers of ““Scotch’’ Sound Recording Tar Underseal"’ Rubberized Coating, “‘Scotchlite’’ Re : No 3 3 
flective Sheeting, “‘Safety-Walk"’ Non-slip Surfacing, "3M" Abrasives, "3M" Adhesives. General e 
Export: 122 E. 42nd St., New York 17, N. Y. In Canada: London, Ont., Can 
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UR DRIVE DESIGN PROBLEM 


Allis-Chalmers Matched 
Motors, Control and V-Belt 
Drives Save Design Time 
and Cut Manufacturing Cost 


CONTROL 


Complete matched control for 
any motor, including manual and 
magnetic starters, pushbuttons, 


and variable speed control. 


MOTORS Standard open drip-proof, splash- 


proof, totally-enclosed, fan-cooled and explosion-proof, 


Y2 hp and up. Also wound rotor and direct current. 


Special motors to meet your requirements. 





ASE ita 


Get the Kind of Help You Need 


Allis-Chalmers representatives in every industrial cen- 
ter are at your command, Just call the office nearest 


T e V-BELT DRIVES you or write Allis-Chalmers, Milwaukee 1, Wisconsin 
exrop Fixed for helpful literature. 


speed and Vari-Pitch sheaves with stationary or motion Allis-Chalmers Motors and Control 51B6052 
Texrope V-Belt Drives 2086051 


Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


eee zhi. a 


ALLIS-CHALMERS ss 
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control. Famous grommet belt construction. Most com- 


plete line of V-belt drive equipment in the industry. 














HIGH PROFIT SYSTEM 


FOR LOW-COST HOUSING 
In multiple housing developments 
like this—or single detached homes 
—much of the job profit depends 
on easy handling of wire and cable 
used—plus speed of contract com- 
pletion. Habirshaw wire is de- 
simplicity of installation, as well as 
trouble-free service for life of the 
building. Complete range of sizes 
and types available to meet all re- 
quirements. 


WIRE BY PHELPS DODGE 


Habirshaw wires and cables enjoy imme- proved its quality and durability in thousands 
diate acceptance, wherever they are specified of buildings of every type. 
—iand for excellent reasons, You take advantage of a great backlog of 
For over 65 vears this brand has met the public recognition every time you specify 


butting imidustry s highest standards has Phelps Dodge Copper Products! 


SEE YOUR PHELPS DODGE DISTRIBUTOR 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
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@ Diagram, left, shows how one Habirshaw cable 
meets requirements of both service entrance and 
drop, through meter lo pane | box. Also approved 


for direct run to electric range. 


| 


SERVICE 
ENTRANCE 
CABLE 





SERVICE 
“| ENTRANCE 
CABLE 


e@ Design of Habirshaw service e PD-X nonmetallic-sheathed 
PTO RANGE entrance cable makes it highly cable for branch circuits is extra 


BRANCH flexible for easy handling, diffi- clean for fast working. Saves 


CIRCUITS cult bends. wiring time, 
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ALLIS-CHALMERS 


perme Convert 


TRANSFORMERS | ne Lasses 
orits/ 


_ ae 7 

















games LOW-LOSS POWER SERVICE is the key to top 


motor, lamp and machine efficiency. You can achieve 
* THIS OPENLY VENTILATED dry typ: efficiency at low cost with the Allis-Chalmers dry-type trans- 
er is cooled by natural or forced draft former 
sas load center transformer or unit Placed at the load center, it shortens long feeders and 
th h low voltage switchgear . 
, phase, 15 kv. makes important savings in power and hard-to-get copper. 
It provides correct utilization voltages for lighting, machine 
tools, infra-red drying ovens and other equipment. 
Smaller rated transformers mount on posts, platforms or 
on machines themselves. In most types Fiberglas (Class B) 


insulation provides safe, durable construction . . . with big 
savings in weight. No need to worry about liquid mainte- 
nance or bulky radiators, either. 
Contact your nearby A-C district office for more facts or 
write Allis-Chalmers, Milwaukee 1, Wisconsin A-3763 
* COMPLETELY 
ENCLOSES iry-typ 
* NERMETICALLY well in dusty or lint 
SEALED dry-type t ied atmosphers 
- os 3 . ( 4 olt: ; and at Ww 


& GENERAL PURPOSE dry. 


type transformers are used for 
nall power and lighting services 


F asy to hook up; need no special 
enclosures. Single-phase sizes 167 
3] kva and smaller; three-phase 
sizes 300 kva and smaller. Rat- 


ings 600 volts and below. 
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We're Expanding 


Proudly we build our 
ultra-modern new plant 
to supply you with 


MORE QUALITY CONDUIT 


ETNA, PA. (Pittsburgh) PLANT—1905 


MORRISVILLE, PA. 


? Philadelphia) PLANT—1952 
More conbvit, in the uncompromisingly perfect quality of ini 


Pittsburgh Standard, is on the way as we increase our productive 

capacity with our new plant facilities adjacent to the Fairless 

Work >, Pa. The same guarantee of 100% perfect 

will now be enhanced with our newer, 

nt. And . . . after 50 years of growth ... 

ve changed our company name, from Enameled Metals 

Company, to its accepted “brand name”. . . PITTSBURGH 
STANDARD CONDUIT CO. 

Now, more than ever . . . with even faster service to our 

huge nation-wide markets . . . PITTSBURGH STANDARD 


conduit will be ‘‘the standard of the trade.” 





Agents In All Principal Cities 
€ 


The New rf a Co 
ITTSBURGH 
| Rigid Stee! Conduit and E.M.T. 
rhea Electro-Galvanized 
| 


Black Enameled 


Hot Dip Galvanized 


c 0 DUIT| CO. Elbows, Nipples, Couplings 


iegel E.M.T. Fitti 
OFFICES e PLANTS: a ae 
61 Bridge St . Etna, Po. 
Pittsburgh, Po ' p] Morrisville, Pa. 
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ARCHITECTS 
| Eggers and Higgins 
trwin Cloven 
CONSULTING ENGINEERS 
a a ea 
BUILDERS 
Starrett Bros‘ and Eiken 
ELECTRICAL CONTRACTORS 
Lord Electric Co 
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There are 100,000 electrical convenience outlets in the first three units of 
Pittsburgh’s multi-million dollar Gateway Center, thanks to Nepcoduct! 
Nearly 38 miles of National Electric’s all-steel underfloor electrical raceway 
supply power for lighting, business machines, telephone, buzzer and signal 
systems in these ultra-modern office buildings. 

Nepcoduct provides the ultimate in electrical convenience—outlets any- 
where they are needed. No matter how often office layouts and movable 
wall partitions are changed, Gateway tenants have easy access to power 
and communication at the floor surface. Outlets are already threaded, ready 
to use, just below the floor cover. 

Nepcoduct fits any type of floor construction—ideal for new construction 
or wiring modernization of OFFICES, FACTORIES and COMMERCIAL 
BUILDINGS. 

Easy to lay out .. . easy to order .. . easy to maintain. Steel for permanence 
. . . grounded for safety! Listed by Underwriters’ Laboratories, Inc. Write 
for catalog and complete details. 

Nepcoduct is a permanent wiring system. Yet it provides all the flexibility 
and convenience of temporary wiring for all time—at a fraction of the cost 
required for extension, expansion and relocation of ordinary wiring systems. 











National Electric Products Corp. 
1301 Chamber of Commerce Bidg. 
Pittsburgh 19, Pennsylvania 


Please send me the illustrated Nepcoduct 
catalog. 


Name 
Title. 
. Company 


National Electric Products |.“ 


2 Plants « 6 Warehouses * 42 Soles Offices 
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ee MOUNTED Dry-Type Transformers at American Locomo 


materials. These Type M’s supply proper — for high-bay light 
tive npany , Schenectady = 


save floor areas for machines and _ ing at final assembly operation on diesel-electric locomoti 


How to save power dollars in your industry 
with G-E Dry-Type Transformers like wt 


Throughout industry, wherever machines, 
lighting or portable tools require voltage less connectors on the higher ratings 
changes, you'll find G-E Dry-Type Trans- simplify installation—no more splicing, 
formers saving power dollars. soldering or taping. 

They save by putting the right voltage , 
close to the load. By eliminating long runs 
of low-voltage secondary feeders, these 
transtormers 
coppe r. 

And you can mount lightweight G-E GE 
Transformers on platforms or wall brack- 


ets to save valuable floor space. Solder 
PORTABLE-MOUNTED G-F Trans- 
formers at Kaiser wartime shipyards 
supplied low-voltage power where 
needed. 

G-E Dry-Type Transformers can save 
power dollars in your industry, too. Ask 
your nearby authorized G-E distributor 
to show you how. Or write for bulletin 
-B68A, Section 411-104, General Elec 


tric Company, Schenectady 5, New York. 
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PLATFORM- MOUNTED bank of G-T Type D load for sewing 


Transformers provides t power at the 


cut power losses, conserve 


machines at Burton-Dixie 
Corporation, mattress manufacturer tn Dalla- 


rz = ; 5 ee 


ee 
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ALL-STEEL EQUIPMENT In¢.—s00 Kensington Ave., Aurora, Illinois 
""A BOX FOR EVERY NEED" 
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“It's foolish to try to be bigger than you are” 


REMEMBER Aesop’s fable of the frog 

and the ox? Told 2,500 years ago, it goes: 
“Three young frogs cried to their mother 
that a little brother had been trampled by the 


largest beast in the swamp. ‘Oh, no,’ said the 
mother, ‘no beast is larger than I... And she 
blew herself up to show how big she really was. 
‘But it was much bigger,’ the little ones cho- 
rused. Whereupon the vain mother inflated 
herself until she burst.” And the moral was, 
“It's foolish to try to be bigger than you are.” 
Aside from the wisdom of the fable for each 
of us individually, there is solemn warning for 
us as a nation. Some among us seem to believe 
that with an unlimited supply of taxpayers’ 
dollars America can buy anything--ease and 


security at home, acceptance of our ideas abroad, 
friendship of other peoples, even world peace. 

Like the vain frog, America inflates herself 
more and more dangerously, trying to stretch 
herself to be the biggest thing in the swamp. 
Meanwhile the enormous beast that is the world 
goes its own way, scarcely affected by the vain- 
glorious display of America’s inflation. It's the 
same old world that was indifferent before the 
pomp of Egypt, Persia, Greece and Rome. 

How will our present “puffing” end? Isn't it 
obvious that continued inflation can bring dis- 
aster? Only by a realistic policy of living with- 
in our means--not trying to be bigger than we 
are--can America avoid the catastrophe of 
Aesop's foolish frog. 


The Youngstown Sheet and Tube Company 


General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


The steel industry is using all its resources to produce more steel, but it needs your help and 
needs it now. Turn in your scrap, through your regular sources, at the earliest possible moment 
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THE ANSWER IS 


BRYANT 





LAMP SIZE, WATTS 25 Circlarc 32 Circline 85, 90, 100 85, 90, 100 


NUMBER OF PINS 


F LAMP SIZE, 
NO-BLINK AUTOMATIC RESET TYPE WATTS ’ ? 85, 90, 100 
Restores circuit as 
soon as new lamp 


is inserted 


e 


Sumeen : FS85-NA4 
NUMBER OF 
PINS 





LAMP SIZE, 
‘*NO-BLINK’’ WATTS 


MANUAL RESET 
TYPE 
Circuit restored 
by pushing smoll 
red button in top 


of starter, after 


new lamp has 


been installed. 
<< os 


aN 


PINS 
THE BRYANT ELECTRIC COMPANY + BRIDGEPORT 2, CONNECTICUT + CHICAGO + LOS ANGELES 
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CRESCENT 


ABC 
ARMORED CABLE 


Has These Additional Features 
Which Makes Installation 


EASIER — QUICKER—SAFER 


Bond Strip Under Armor 


@= Permanently low armor resistance is provided in 
sizes No. 14 and 12 AWG by use of a flattened, 
bonding wire which is in contact with the under 
side of each convolution. 


Prefabricated Break Lines 


@= The Cut Mark (at 116” intervals) shows the loca- 
tion of a prefabricated breaking line inside the 
armor. Only a few strokes of a file or saw guided 
by the Cut Mark are required to cut through one 
outer ridge, and a bend by hand severs the armor. 
This results in a clean separation with no sharp 
edlge—a safer, easier and faster job. The prefabri- 
cated breaking lines are so designed that there is 
no reduction in tensile strength, bending quality, 
crushing resistance and electrical conductivity of 
armor. 





In the last 24 years alone, over SEVEN BILLION 
FEET of Armored Cable have been produced by the 
industry. Armored Cable provides the only general 
purpose, factory-assembled and tested, metal pro- 
tected wiring system. 


CRESCENT 
2) WIRE & CABLE 
\~ CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 











INSERT BUSHING 
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QUALITY ELECTRICAL 


ACCURATE 
FRICTION TAPES 


Quality made of highest 
grade rubber and finest cotton 
base. Affords maximum me- 
chanical protection. Available 
in Standard and A.S.T.M.- 


A.A.R. Specification grades. 
BLUEPRINT FOR KNOW-HOW! 


ACCURATE 
RUBBER TAPES 


Offers high elasticity, excel- 
lent cohesion, high dielectric 
strength ond super aging 
qvolities;made in both Stand- 
ord and A.S.T.M.-A.A.R. 
grodes. 


ACCURATE 


TAPE TIPS: PLASTIC TAPE 
FOR ELECTRICIANS 5 


Use rubber tape that coheres without heat 
or extra pressure. That’s Accurate Tape! 
Easier to apply and actually improves with 
age. Remember — it’s Accurate Rubber for - 
° : . i li d tk 7 
greater electrical strength, Accurate Friction tight poe arent 
itiv ; Hi ' ically and offers high dielec- 
for positive mechanical protection! po hice ggg Som cee a 
for use wherever plastic tape 
is practical. 


MORE FHAN A QUARTER CENTURY OF TAPE SPEC 


IALIZATION 
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TAKE A LOOK AT THESE! 





FOUR-pole, TOTALLY en- 
closed motor in both the 
8” and 10” ventilator. 
Result: increased air de- 
livery at a lower motor 
speed, with greatly re- 
duced noise level 











FIVE-petal deep pitch 
blades on the 8” ventilator 
give more air at lower 
noise level. 





An entirely new grille de- 


3 iti my sign, modern in appear- 
/ ance, easy to clean. Can 
| 5 be removed in a matter of 


seconds, without tools, by 


loosening one thumb screw. 


presents TWO entirely NEW Hil) res eveitable in white 


Wall Ventilating Fans 
(MODEL "847" AND "1047") 





Outside Junction Box, ac- 
cessible for quick, easy 


o N Qe 4 
with 6 NEW features wae, Suahtere ie 


YOU asked for! 


It’s true—Y OU designed these new 
ventilators! Even before engineer- 
ing started, we asked contractors New Separable plug de- 
1 sign allows installation 
and builders from coast to coast ond removal of fan blade 
= > I and motor without tools 
—*What changes should we make 1. or disturbing the wiring. 
in redesigning our current wall ° 
vents?*’ Your answers have been 
incorporated in 6 NEW FEA- 
TURES which make these venti- 
lators far more efficient and far 
Adjustable motor bar per- 


easier to install and maintain. ' mits easy alignment of 


grille after installation. 











AND...all these additional fea- 
tures at no extra cost to you! 


FREE COMPLETE SPECIFICATION Industries, Inc. 


207 AUGUSTA STREET, ROCHESTER 2, NEW YORK 
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Lighting where and when it’s needed 
... Without rewiring! 





Quickly installed. Sections go up in a 
hurry, join without bolting. Sections 
are prefabricated, standardized in 
lengths of 5 and 10 feet. Entire duct 
can be dismantled and_ reinstalled 
easily without a scrapped part. 


Convenient. Lighting twist-out plugs 
slip into duct without cutting off power 
or upsetting production schedules. 
Plugs ground on steel casing before 
contacts touch bus bars, slide in with 
simple twist anywhere along duct. 


Mobile Trolleys. Smooth-rolling trolleys 

are available to carry small, portable 

Safe. Sturdy. Current-carrying Trol-E-Duct bus bars are totally enclosed power tools, speed up production. Trol- 

Duct itself (arrow) supports fixtures. Continuous slot in bottom of duct leys ride inside duct on metal wheels. 

means you can move lights (or small portable tools on trolleys) any- Constant spring pressure against bus 
where, any time without rewiring. It’s every inch an outlet! bars assures perfect contact. 


Now, with Universal Trol-E-Duct, you can offer modern, fully flexible 
lighting. For faster sales, easier installations, more profits for you! 


Customers go for a lighting system that’s up to date, rewiring needed. No production lost 
adapts in minutes to changing needs without rewiring downs. No wasted man-hours or 
cuts maintenance costs to the bone, as well. either. 


through shut- 
scrapped materials 


3ullDog Universal Trol-E-Duct is just such a Trol-E-Duct is prefabricated, standardized and 
system. It provides truly mobile, fully flexible light- salvable. Installs in a hurry. Can be dismantled and 
ing. It is completely standardized for great economy reinstalled without loss 
of installation and operation Get all the facts on this modern, low-cost lighting 
Every inch of Trol-E-Duct is a potential tap-off system that fits your customers’ present needs, pro- 
for lights or small power tools. To move lights or vides for their future needs, as well. Contact your 
add new ones, twist-out plugs or trolleys are slipped nearby BullDog Distributor. Or, for descriptive 
in or out of continuous slot in bottom of duct. No bulletin, write BullDog direct, won't you. 


BULLDOG ELECTRIC PRODUCTS COMPANY 


DETROIT 32, MICHIGAN © FIELD OFFICES IN ALL PRINCIPAL CITIES ‘ 1 
IN CANADA: BULLDOG ELECTRIC PRODUCTS OF CANADA, LTD., TORONTO f J U L L oO &> 
PIONEERS IN FLEXIBLE ELECTRICAL DISTRIBUTION SYSTEMS =/ 
See 


SERVING INDUSTRY FOR 50 YEARS WITH FINER ELECTRICAL PRODUCTS 
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COPE Cable Trough is Used by 
Utilities and Industrial Plants 
Throughout the World 


The ease and economy of installing standard COPE 
Cable Trough has given it wide acceptance among the 
leading utilities and industrial plants around the globe. 
They realize, as will you, how COPE Cable Trough 
saves on time, material and costs. 


Write for full information. 





COPE Cable Trough installation at Gary 
Sheet & Tin Mill—U. S. Steel Company 


A few of the Users of 
COPE CABLE TROUGH... 


Allis-Chalmers Manufacturing Co. 

Aluminum Company of America 

Atlantic City Electric Co. 

Atomic Energy Commission 

Borg-Warner Corp. 

The Budd Company 

Carolina Power & Light Co. 

Central Hudson Gas & Electric Corp. 

Cincinnati Gas & Electric Co. 

Cleveland Electric Illuminating Co. 

Commonwealth Edison Co. 

Connecticut Light & Power Co. 

Consolidated Gas, Electric Light & Power Co. 
of Baltimore 

Delaware Power & Light Co. 

Detroit Edison Co 

Detroit Stee! Corp. 

Dow Chemical Co. 

E. |. du Pont de Nemours & Co., Ine. 

Ethyl Corporation 

Ford Motor Company 

Goodyear Tire & Rubber Co. 

Indianapolis Power & Light Co. 

International Harvester Co. 

Island of Iceland 

Jersey Central Power & Light Co. 

Jones & Laughlin Steel Corp. 

Kaiser Aluminum & Chemical Corp. 

Kansas City Power & Light Co. 

Kingdom of Egypt 

Kingdom of Greece 

The Mead Corporation 

Monsanto Chemical Co. 

Monongahela Power Co. and The Potomac Edison Co. 

National Advisory C ittee for A tics 

National Aniline Div., Allied Chemical & Dye Corp. 

New England Electric System 

New York State Electric & Gas Corp. 

Niagara-Mohawk Power Corp. 

Pacific Gas & Electric Co. 

Packard Motor Car Co. 

Pennsylvania Electric Co. 

Philadelphia Electric Co. 

Pittsburgh Plate Glass Co. 

Republic Steel Corp. 

Reynolds Metals Co., Inc. 

Southern California Edison Co. 

Union Electric Co. 

United States Army—Corps of Engineers 

United States Bureau of Reclamation 

United States Navy 

United States Steel Co. 

Virginia Electric & Power Co. 

WCAU—AM-FM-TY, Phila 

Western Electric Co., Inc. 








GE inc. 


T. J. COPE, INC., 711 SOUTH 50th ST. 
PHILADELPHIA 43, PENNSYLVANIA 


i 
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You know Cope by 
these products 


ek AA 
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CONTROL 


industry 


ALLIS-CHALMERS Type H starters en- 
gineered for these applications provide 
complete control plus protection of 
motors, machines and personnel. Cur- 
rent limiting fuses, relays, instruments 
... everything needed is built in. Heart 
of every synchronous starter is the Type 
230 field application relay 


ALLIS-CHALMERS 





There are Allis-Chalmers controllers for use in every industry . . 
wound-rotor and synchronous motors. For starters u 
your A-C representative, or write Allis-Chalmers, Milwaukee 1, Wis., for Bulletin 14B6410A, 


CEMENT MAKING requires controlled power for dependable, continuous 
operation of slow speed processing machinery operating in dusty atmospheres 
— often under adverse voltage conditions. Finish grinding of cement clinker 
in this Ballpeb mill, for example, needs a 550-horsepower synchronous motor 
and a 2300-volt starter designed to give complete protection to the motor, 


DC EXCITATION is applied by this re- 
lay at the exact half cycle when proper 
rotor speed is reached. It maintains ex- 
citation during normal operation .. . 
removes excitation on motor pull-out 
. fesynchronizes motor if pull-out 
condition is corrected before protective 
devices disconnect motor from line. 


Balipeb is on Allis-Chalmers trademork. 


. Starters for squirrel-cage, 
to 2500 hp at 5000 volts—check with 


HIGH VOLTAGE starters may have 
either oil-immersed or air-break primary 
contactors as standard. Both types are 
designed for ready access . . . built to 
give long life with low maintenance. 
The selection of contactors for every 
Allis-Chalmers controller is based strict 
ly on job requirements, 


©- 
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Mayflower Apartments, Virginia Beach, Virginia 

W. Taylor Johnson; Owner 

T. David Fitzgibbon, Architect 

Byrne Organization, Contractor 

Mechanical Engineering Corp., Electrical Contractors. 


. ONC 
ns we 
LULCTRUMITE TUBING Inside-knurling, an ELECTRUNITE E.M.T. 
exclusive feature, makes wire-pulling as 
much as 30% easier. 





REPUBLIC STEEL CORPORATION 





STEEL AND TUBES DIVISION 
224 EAST 131s ST. * CLEVELAND 8, OHIO 





ELECTRICAL CONSTRUCTION AND MAINTENANCE AUGUST, 1952 





od ELECTRUNITE E 


helps keep electrical 
work-savers working 


Ideas he gathered from inspecting apart- 
ment buildings in Washington, New York, 
and Miami helped W. Taylor Johnson make 
“The Mayflower,” at Virginia Beach, one of 
the finest ocean-front apartments in the South. 


ELECTRUNITE E.M.T., the light-and-strong 
steel raceway that protects all electrical 
circuits, call systems, and television leads 
from moisture, fire, and mechanical injury, 
helped him carry out these ideas. 

Contractors rate ELECTRUNITE E.M.T. first 
in brand preference. It’s inspected by Under- 
writers’ Laboratories, is approved by the 














LIGHTWEIGHT 


THREADLESS 


Le 


> 


iD 


National Electrical Code for exposed, 
concealed, and concrete-slab installations. 


Experienced electricians take pride in the 
jobs they do with ELECTRUNITE E.M.T., the 
raceway that is engineered for easy installa- 
tion. It’s easy to cut and bend accurately 
... exclusive “inch-marked®” lengths are 
the reason. No runs to turn... quick, 
threadless connections make concrete-tight 
joints. And it’s easy to pull-in wires along 
the exclusive inside-knurled walls. Ask 
for ELECTRUNITE E.M.T. by brand at 
your distributor’s. 

















RIGID STEEL 
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RACEWAY 


Vened Vow LIAN TU eLLOGiC 
Hdd iy fe WOU 
( | fear: mecca GET... 


THIS MEANS THE INCREASED USE OF SEPARABLE 
CORD CONNECTIONS ... 





FOR EFFICIENT, UNINTERRUPTED PRODUCTION, 
SEPARABLE CONNECTIONS NEED INTERLOCKING 
WIRING DEVICES TO PREVENT ACCIDENTAL 
DISCONNECT... 


THE NEWEST, MOST IMPROVED 


“any. Lo XT-7408 
¥ 
MANUFACTURED BY THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 


AVAILABLE IN 2-, 3- and 4-WIRE CAPS, CONNECTORS, 
PLUG BASES, MOTOR BASES, MOTOR PLUGS and 
FLUSH RECEPTACLES FOR 20 AMPS. 250 V., A.C. or 
D.C. — ALSO 3- and 4-WIRE, 10 AMPS. 575 V., A.C. 


CHECK THESE FEATURES— 


OPTIONAL BACK WIRING 

Quicker and easier to install. Connections are neater and safer. Handy 
Wire Strip Gage on back plate instantly gives exactly correct lengths 
EXCLUSIVE ‘“CONTROLLED-TENSION” INNER CONTACTS 

U-type, one-piece construction of heavy bronze with single staking is 
stronger lasts longer . . . more efficient electrically 

RUGGED CONSTRUCTION 

Heavily constructed of only top quality materials for long life under 
severe conditions. Ferrous metal parts are heavily zinc plated for cor 
rosion resistance 

ADAPTABLE 

Interchangeable with older type interlocking devices. Grounding models 
available. Receptacles and connectors will accommodate polarized or non- 


polarized caps 
Tt gives YOUW THE ELECTRICAL CONTRACTOR... 


the best possible devices to meet the needs of your industrial cus- 





tomers SO SEE YOUR ELECTRICAL DISTRIBUTOR TODAY. ASK HIM TO * | 


SHOW YOU THESE NEWER, BETTER INTERLOCKING DEVICES. aa 
, ~~ hey , 


For complete information on the HART-LOCK Line, send today for your copy of this fully illustrated bulletin . . . 
your customers will want to see it too. WRITE TO 1708 LAUREL STREET, HARTFORD 6, CONNECTICUT. 


B he BOSTON, CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK, PHILADELPHIA, SAN FRANCISCO 
SYRACUSE. In Canada: ARROW-HART & HEGEMAN (CANADA) LTD., MT. DENNIS, TORONTO 15, ONTARIO 


THE ARROW-HART & HEGEMAN ELECTRIC CO. 
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STANDARD 


s 


... CAST BOXES’ BY HOPE 


STANDARD TYPES & SIZES 


UNFLANGED BOXES 
1200 Type 
164 sizes 
from 4x 2x2 to 48x 36x17 


FLAT FLANGED BOXES 
H8000 Type 
87 sizes 

from 4x 4x3 10 36% 36x 12 


HINGED COVER BOXES 
H3200 Type 
128 sizes 
from $x 5 x3 t0 36x 36x 12 


FLANGED RECESSED COVER BOXES 
H7000 Type 
51 sizes 
from 4x4x3t0 30x 24x 12 


CHECKERED COVER SIDEWALK BOXES 
HS800 Type 
53 sizes 
from 6x64 10 36x24x 14 


STANDARD BOXES cre of strong, dense cast iron—hot dip golvonized for long 
service and attractive appearance. Weatherproof construction—rubber-gasketed 
closure prevents entry of rein, snow, sleet or dust under normal conditions. 


ELECTRICAL PRODUCTS CO., INC. 
338 Wilson Avenue, Newark 5, N. J., Mitchell 2-4426 
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CUSTOM VARIATIONS 


You can specify any of these modifications in standard BOXES by HOPE 
have them factory-made at moderate cost-and get prompt delivery. 


DRILLING— 
or drilling and tapping— 
of conduit entrances 


BOSSES — 
to provide extra thickness 
for five-thread conduit entrances, 
Drilled and tapped to specification 
if desired 


SPECIAL GASKETS — 
Neoprene for fungus resistance in hot, 
humid climates * pure gum for extreme soft- 
ness and resistance to special acids * 
Vellumoid for resistance to oils and fats * 
graphite-free compressed asbestos 
for installation near boilers or steam pipes 


MOUNTING LUGS— 
drilled for any desired 
bolt size 


INTERIOR MOUNTING BUTTONS— 
—tapped blind 
to specified centers 


AND ... you con order these custom modifications, as well as 
standard BOXES by HOPE, conveniently and quickly, through 
your local electrical distributor. 


* OUTLET BOXES AND FITTINGS + JUNCTION AND PULL BOXES + 
HINGED CABINETS * TERMINAL BOXES * EXPLOSION HOUSINGS 


EXPLOSION HOUSINGS BY HOPE 


have been extensively used in Class 1, Groups C and 
D hazardous locations, such as chemical, petroleum 


and powder plants, pump rooms and paint plants. 


GET THE FULL STORY ON BOXES BY HOPE — 
WRITE ON COMPANY LETTERHEAD FOR CATALOG 
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with ORANGEBURG 


FIBRE CONDUIT 


The Trend is to go under In every city and state there is 
a well defined preference for 
Orangeburg STANDARD, 
installed with concrete 
where banks of three, four 


ground, Where direct burial 
is practical, Orangeburg 
NOCRETE is ideal because 
it has heavier and thicker or more ducts are required. 
Orangeburg STANDARD is 


widely used by utilities, mu- 


walls for one and two duct 


installations without con 


nicipalities and industry. 
crete encasement Serves ez 
For 58 years it has been a 
factories, schools, colleges, 
favorite of design engineers 
hospitals, drive-in theatres, and contractors everywhere. 


power and telephone sys 


tems, also service entrances, 
airports. Orangeburg NO 
CRETE saves time, work and 


money fer the contractor. 


Quality, dependability and 
profitable ease of installa- 
tion has won for Orange- 
burg STANDARD nation- 
wide approval. Ra 


NOCRETE Installed without Concrete 





STANDARD Installed with Concrete 





No special tools needed 


Orangeburg is easily 
worked in the field, easily 
sawed, easily tooled with 
an inexpensive lathe. Long 


light lengths saves time— _ 
y 
/ 
Taper-Sleeve Joints 
stay tight 


The joints are 
A tew 


speeds up the job 


surprisingly easy to make 
light hammer taps drive them up 
tizht. Corrosive ground waters do not enter 
These Tapered Sleeve Joints are famous be 


cause they stay ught permanently 





- 
Gra 


ELECTRIC COMPANY 
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TaR 


Less Breakage 

Orangeburg is tough, resilient and rugged 
seldom breaks when handled with ordinary 
care. This is added 
profit 


insurance of a good 
without little losses to write off 


Bigger Payloads 

Big capacity truck loads of Orangeburg are 

easily hauled without damage — and with 

fewer trips. The transportation costs are low 
the job is speeded up — good profit points 

for the contractor 


Outstanding Features 

Orangeburg lays faster and at lower cost than 
any other type of conduit. Impermeable wall 
and tight joints keep out corrosive ground 
waters * Low coefficient of friction keeps 
pulling tension on cable to minimum « Pro 
tects cable sheath from abrasion when pulled 
in « Resists acids, alkalies, salt, grease and oil 
* Light, easy to handle and tool in the field 


DISTRIBUTORS, 
ORANGEBURG 
FIBRE CONDUIT 
BRANCHES AND STOCKS IN PRINCIPAL CITIES 


Send for Bend Section Folder 
This shows ingenious ways to get around 
trouble spots with Orangeburg Bend Sec- 
tions. Folder sent 
FREE on request. 


New Catalog 51 is also available. Write to 
Dept. EC8 for this booklet which tells the 
story of Orangeburg Fibre Conduit — both 
STANDARD and NOCRETE. Orangeburg 
Manufacturing Co., Inc., Orangeburg, N. Y 





NOW BRANDED 
WITH 


ORANGEBURG 


TRADEMARK 











GENERAL @ ELECTRIC 
SUPPLY CORPORATION 
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Large or Small... 


MOTORS 


Are Designed to Provide 
All the Performance 
That Is Built Into the 
Machines They Drive 


< , ~ 
Century splash proof motor's driving 75 Horsepower Century drip proof 


fans out in the open, without any motor on a copper tube drawing 
protection, 


Century 125 Horsepower motors on 
circulating pumps for chilled water, 
machine. Used in department store. 





= are some typical examples of 
equipment powered by large Century 
motors, which were application 
engineered for TOP PERFORMANCE. 


Matching the operating characteristics 
of your equipment is made easy 
through Century's wide line of 

single phase, polyphase and direct 
current motors to choose from. They 
are made in many types, ranging in 


CENTURY ELECTRIC CO. 
size from 1/8 to 400 horsepower, 


1806. Pine St., St. Louis 3, Missouri 


with literally hundreds of specifications Ocak and Stock Points 


adaptable to specific applications. in Principal Cities 


Get Top Performance of your 
equipment through skillful motor 
application by specifying Century 
motors on the equipment you buy 
and for replacement. 
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Rare gases boost light 
of new Westinghouse 


EC. 


{ 


y 


A Westinghouse Research Engineer is shown operating the rare 

gas apparatus in which krypton and argon were developed. The new 

Westinghouse 90-watt fluorescent uses krypton-argon as a gas fill. 
B 








YOU CAN BE SURE...1F ITS 
email 


Westinghouse 
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and efficiency 
90 watt lamp 


The light and efficiency booster in the new Wes- 
tinghouse 90-watt fluorescent lamp is krypton- 
argon. This gas fill, exclusive with Westinghouse, 
takes only 2% more current to jump light output 
3%. And after 7500 hours, this new lamp will still 
outshine every other lamp in its class. 


The new 90-watt will fit your present 85-watt 
or 100-watt fixtures. It will hold the level of light 
above your minimum foot candle value longer. 
It’ll reduce your yearly cost of light. 


It has many other advantages. For one thing, 
with the ne» 90-watt, the ballasts run cooler be- 
cause of lower wattage loss. But why not write us 
for more information. Just mail the coupon, or 
call your nearest Westinghouse Lamp Sales Office. 


WESTINGHOUSE LAMP DIVISION, BLOOMFIELD, NEW JERSEY 


TUNE IN ON HISTORY! Only Westinghouse brings 
you complete coverage of four-month political cam- 
paign over CBS television and radio. 


NEWS FROM 
WESTINGHOUSE, THE 
FASTEST-GROWING 
LAMP MANUFACTURER 


by Sam Hibbey 
B) 


HOW BRIGHT IS LIGHT? The “level” 
of illumination in offices and schools 
is usually around 25 footcandles; June 
sunlight outdoors is nearly 9,000 foot- 
candles! Compare it this way: At 
least 950,000,000 light bulbs are sold 
each year, averaging about 80 watts. 
Perhaps three billion are available in 
the U. S. for use at any one time. 
Now! If all of them were burned at 
once, over a flat field, they could 
equal bright sunlight over less than 
ten square miles of land! 


EXCEPTION, PLEASE! Some of those 
three billion lamp bulbs aren’t sup- 
posed to give light. For instance, 
there is the Westinghouse Odorout 
ozone-producing bulb in which the 
dim blue light is incidental to the 
ozone-making waves. Many ap- 
pliance makers (refrigerators, home 
freezers, washers) have built the 
Odorout into their product to purify 
the air. Westinghouse engineers have 
cooperated fully with them; such 
problems are always welcome here 
at Westinghouse. 


COLORED LIGHT: Some jokester- 
scientists once lit a banquet hall with 
cadmium vapor lamps which looked 
normal, but produced mostly red and 
blue-green light. This turned peas 
ind meat black, milk red, celery 
sink, olives blue. The guests ate 
ughtly; the fine food tasted awful, 
several guests were ill. The eyes had 
won over all other senses combined. 


All light has color, of course, and 
must be chosen with discrimination. 
Today, fluorescent lights are avail 
able in controlled colors. Now, over 
a dozen different standard colors and 
tints are available in Westinghouse 
fluorescent lamps 


More later 





ee eee 


WESTINGHOUSE LAMP DIVISION Dept. 735 
Bloomfield, New Jersey | 


Please send me more information about the new Westinghouse 
90-watt fluorescent lamp. 


COMPANY 
ADDRESS 


cITy 


eee cee ee ee ee ee ee ee ee es ee es ee ee od 
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BUY NOW AND SAVE! 
WESTINGHOUSE 
FLUORESCENT LAMPS 
STILL COST YOU LESS 
THAN THEY DID 

IN 1940, YET BURK 
SEVEN TIMES LONGER! 
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SPANG CENTRAL CONDUIT 


serves [DILEWILD’S newl 


Air cargo tonnage passing through New York International Airport 
inereased so rapidly during recent years that existing facilities were 
heavily over-burdened, until The New York Port Authority opened 
the new Cargo Operations Building late in 1951. 

This new facility, constructed originally as a Permanent Operations 
suilding, is equipped with Spang Central Conduit exclusively 


from its underground feeder system right up through the telephone, 





control and lighting systems. 
When the building was converted for Cargo Operations, the basic 


electrical circuits, safely protected in rigid steel raceways of- Spang 





Central Conduit, required no replacement or re-location. 

In this and thousands of other structures, Spang Conduit is 
protecting electrical systems from top to bottom. For any purpose 
Spang “‘Cenlaco”, “Central Black”, “Central White”, “Central EMT” 


are a guarantee of year after year of trouble-free service. 


Ub : 


4 
































SPANG-CHALFANT 


Division of The National Supply Company 


GENERAL SALES OFFICE 


] GRANT BUILDING, PITTSBURGH 30, PA 


District Offices and Sales Representatives 
in Principol Cities 
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A MESSAGE TO AMERICAN 


mNOUSTEeY @ 


ONE OF A SERIES 


Aid or Trade? 
A CRISIS AHEAD 


A crisis in the foreign trade relations of the 
United States is in the offing. It is a crisis 
caused by: 
1. Efforts of producers in friendly nations 
to earn more dollars by increasing ex- 
ports to the United States, and 


2. Efforts of industries in the United 
States which would be hurt by competi- 
tion from these imports to keep them 
out. 


This crisis is a threat to the effectiveness of 
American leadership in the crucial effort to 
build the nations of the free world into a strong 
and unified group. It is the purpose of this 
editorial to advocate a constructive approach 
to the difficult situation that is developing. 


Background of the Crisis 


Most countries in the free world—with 
American aid—have managed to push their 
outputs well above prewar levels. As they 
have done so, they have been urged by our 
highest government officials to increase their 
exports to us. Sales in our market enable these 
countries to earn dollars which they use in 
turn to buy the products of America’s farms 
and factories. Thus, as they become self-sup- 
porting, the need of American aid is reduced. 


But as these efforts to export more to the 
United States have promised increasing suc- 
cess, competitive American producers have 
become increasingly alarmed about what that 
success might do to them, Consequently, they 
are seeking more protection—by appeals to 
the U. S. Tariff Commission to recommend 
higher import duties and by appeals to Con- 
gress for new laws to discourage imports. 


Our Friends Protest 


A year ago Congress answered one of these 
appeals by imposing a quota on imports of 
dairy products. Now, among many other legis- 
lative proposals being strenuously pressed is 
a move to extend the scope of “Buy American” 
legislation. A year ago the U. S. Tariff Com- 
mission had only four petitions for increased 
import duties on its docket. Since then four- 
teen more petitions have been filed and others 
are definitely on the way. 

Faced by these mounting efforts to block the 
sale of their products in the American market, 
no less than eleven friendly nations, including 
Great Britain, France, Italy, Canada, the Neth- 
erlands, Switzerland and Denmark, have filed 
protests with our State Department. Through 
many of the protests runs one refrain. 
Although stated in diplomatic language, it 
might be correctly paraphrased to say: “In 











sending us aid you have made it very clear that 
you want us to get ona self-supporting basis at 
the earliest possible moment. But, when we 
begin to make headway in that direction by 
trying to sell you more of the things we are 
equipped to produce, you start closing your 
market to us.” The threat of European resent- 
ment against the United States being stirred 
up by this argument is obviously great. 

At the same time there exist grounds for 
special resentment in the United States against 
certain prospective imports of European man- 
ufactured goods — those of machine tools, for 
example. In part these will be produced with 
machinery that has been sent to Europe as 
part of our economic aid program, With abso- 
lutely no diplomatic language involved, the 
argument, which will be extended much far- 
ther than the facts would justify, will run: “We 
gave those people the equipment that they now 
use to cut our throats!” This line of argument 
will find response among workers as well as 
employers in industries faced by more compe- 
tition from imports. Labor, too, is keen for pro- 
tection against more foreign competition. 


Aid or Trade? 


As between continuing direct economic aid 
to Europe or accepting the imports that would 
make those countries self-supporting, some 
would prefer to continue the aid program. 
They argue that the tax machinery of the fed- 
eral government can spread the burden of aid 
broadly, while we have no comparable ma- 
chinery that can cushion the shock to individ- 
ual industries, firms and communities that may 
result from stepped-up imports of competitive 
products. 

As we see it, this position is untenable. It 
would make rubbish of our Atlantic Charter 
promise “. , . to further the enjoyment by all 
States, great or small, victor or vanquished, of 
access, on equal terms, to the trade and to the 
raw materials of the world which are needed 
for their economic prosperity.” It would be 
an admission that, for all our profession of 
faith in competition and our opposition to 


European cartels, we really don’t believe in 
competition 


U. S. Self-Interest 


The people of this country have invested 
billions of dollars and seven years of hard 
work in the attempt to put our allies on a self- 
supporting basis. If we keep their goods out by 
raising trade barriers, we are directly defeating 
our own purposes. 

Also, in moving to protect some groups of 
American producers we should be hurting 
others. For many American producers the ex- 
port market, which this year will take about 
$14 billion of civilian goods, spells the differ- 
ence between operating at capacity and closing 
down 25% of their facilities. When we discour- 
age imports we cut off dollar earnings by other 
nations which are spent here to keep some of 
our factories and farms going. 

At the same time, it must be recognized that 
certain American industries and their capacity 
to maintain employment will be hurt by in- 
creased imports. Hence it becomes critically 
important for the United States to formulate 
a national program designed to help these in- 
dustries and communities take up the shock. 

There is no neat and simple prescription by 
which this can be done, but several possibili- 
ties have been suggested. One on which there 
is general agreement is that tariff reductions 
should be gradual. To cushion their impact, the 
government might well give preference on de- 
fense orders to industries and areas adversely 
affected by an increased volume of imports. 
Direct assistance to workers and companies in 
shifting to different lines of business may be 
worth consideration. 

These are by no means all the possibilities. 
They may not even be the best. But they do 
serve to suggest the necessity for flexibility 
and imagination in dealing with the growing 
crisis in trade relations. Our ingenuity in de- 
veloping new ideas to meet this crisis may well 
be a decisive factor in our effort to weld the 
free nations into a strong and durable alliance. 


McGraw-Hill Publishing Company, Inc. 








How 





General Aniline 





saved 44 man-hours 





in weekend 





electrical 





overhaul 


HYLINKS 


44 man-hours saved! 


Annual factory shut-down for electrical 
overhaul and maintenance is a growing 
trend because it permits major work to be 
done more quickly, safely, cheaply, with 
minimum interruption of production. 


During the last such overhaul at the 
General Aniline Works in Graselli, N. J.— 
Labor Day weekend—one of the big discov- 
eries was the time saved by using Burndy 
Hydent connectors on their large power 
feeders! 


““More than 44 man-hours were saved on 
installations. The smooth surface of the con- 
nector permitted faster taping of the con- 
nection, since there were no protruding nuts 
or bolts to be covered. These connectors per- 
mitted the use of smaller junction boxes.” 

(Factory, pg. 104, December ’51) 


Whether you’re doing annual 
overhauls or year-round 
maintenance, Burndy Con- 
nectors and installation tools 
—in every size, type, and 

‘ service—help electrical engi- 
HYPRESS neers and crews do an im- 
portant job better! 


BURNDY ENGINEERING COMPANY * NORWALK, CONNECT TORONTO 8, ONT 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 





ROCKBESTOS 


A.V. Cc. 
CARRIES 32% 
GREATER LOAD 


YET BOTH ARE THE SAME SIZE 


Compare A.V.C. with Type RH in a 250 MCM size* 


pagent @ you use 2'" conduit for both 
| Size for size A.V.C. hes o @ you use the same size fittings and lugs 
HIGHER AMPERE RATING >= @ you have the same installation costs 
@ BUT Type RH carries only 224 amperes whereas higher- 
rated A.V.C. carries 296 amperes—a 32% increase 
in capacity. 
\ For more efficient current-carrying capacity, always specify Rockbestos 
A.V.C. Write for the booklet “Cut Current Carrying Costs.” 


te *From Chapter X National Electrical Code-—3 conductors in conduit—40°C-104°F, 


{ 
‘ ROCKBESTOS A.V.C 
' YOUR BEST BUY ROCKBESTOS PRODUCTS CORPORATION * NEW HAVEN 4, CONN. 


NEW YORK CLEVELAND DETROIT CHICAGO PITTSBURGH ST.LOUIS LOS ANGELES OAKLAND, CAL 
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INCANDESCENTS 


CATALOG +49 


No one fixture solves every 
incandescent lighting problem— but the 


complete GUTH Line does! 


May we send you a copy? 
IT’S FREE! 
52 


THE EDWIN F. GUTH CO. / ST. LOUIS 3, MO. 








You get these advantages with 


ome Aluminum 


lll EEE eer 


ROPRENE SELF-SUPPORTING SERVICE DROP CABLE 


LINE WIRE 
ROPRENE OR ROLENE 


3 BIG REASONS... 


Why you are bound to save money with Rome Aluminum Self- 
Supporting Service Drop Cable and Rome Aluminum Line Wire... 
lower purchase cost ... lower installation costs . . . longer service life. 


Lower purchase Cost... Depending upon the service involved, aluminum conductors cost less 
today. 


Lower installation costs... Aluminum’s lighter weight means easier and cheaper handling .. - 
in many instances permits longer spans with fewer poles. The simplic- 
ity of Rome’s Self-Supporting Cable construction means increased 
savings through cheaper hardware and ease of installation. 


Longer service life... Aluminum has proved itself as a long-life conductor material. RoPrene 
(Neoprene) as well as RoLene (polyethylene) as either insulation or 
covering has exceptional resistance to sunlight, moisture, corrosive 
atmospheres and abrasion. With no braids to rot and festoon, re- 
placement is minimized. 
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Rome Aluminum Self-Supporting Service 
Drop Cable is regularly supplied with two Ro- 
Prene (Neoprene) insulated power conductors of 
solid aluminum, spiralled around a bare neutral 
messenger of ACSR (aluminum conductor steel 
reinforced). This time-proven construction pro- 
vides high strength, simplicity of installation. 


} Rome | 


Rome Aluminum Line Wire is available 
with covering of RoPrene (Neoprene) or RoLene 
(polyethylene) as specified. Here is low cost 
Line Wire having ease of handling, as well as 
long, non-festooning service life. Uniformly 
small diameters provide neater appearance, 
plus reduced wind and ice loading. 


It Costs Less to Buy the Best 


ALUMINUM 


ROME CABLE CORPORATION, ROME, N.Y., 
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B-M 7% 


ARE APPROVED AS 


CONCRETETIGHT 


When setting E. M. T. in concrete 
you can make each job easier and 
more profitable- by using Briegel 
All Steel Indenter Fittings that 
have UL approval as CONCRETE- 
TIGHT. Contractors the world 
over recognize their cost cutting 
qualities and the fact that they 
make each wiring job a better job. 
It is only natural that Briegel 
Fittings are the most widely used 
E. M. T. connectors and couplings. 


MRICOEL 


GALVA,*® ILLINOIS 


Cross Section 
Showing 
indentations 





The M. B. Austin Co., Northbrook, Ill; Clayton Mark & Co., Evanston, Iii.; Clifton Conduit Co., Jersey City, N. J.; General Electric Co., 
Bridgeport, Conn.; The Steelduct Co., Youngstown, Ohio; Pittsburg Stenderd Conduit Co., Pittsburgh, Penn.; Wogner Malleable 
Products Co., Decatur, lil.; J. R. Richards Co., Carnegie, Penn.; Kondu Mfg. Co., Lid., Preston, Ont 
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Whether you need totally enclosed or open- 
end motors . . . fan cooled or explosion- 
resistant motors... you're certain to get the 
right motors on the job when you choose 
Delco. nes : é 
Each and every Delco motor is designed and 
built for the job it has to do. It’s made of the 
finest materials, and engineered to stand up 
longer under the roughest conditions. 


So check up on Delco motors, now. You'll 
find Delco has the motors you need, and that 
Delco always meets its commitments. For 
full details, write to Delco Products, Dayton, 


Ohio, or call the nearest sales office listed 
below. 


DELCO FEATURES MAKE DELCO FINEST 


DELCO PRODUCTS 


Division of General Motors Corporation 
Dayton, Ohio 


DAYTON OHIO 
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SINGLE 


and low voltage conditions . . 


we blew a flock of Fusetron 


fuses 


but we saved over 40 motors 


from burnout 


“For twenty-four hours 
after the bad ice storm of 
February 15, 1950 we were 
endangered by single phas* 
ing and low voltage con- 
ditions due to the damage 
done the power lines by 
the ice. 


“During this period, we 
blew a flock of Fusetron 
dual-element fuses—around 
240 in fact — but we figure 


that was a very cheap price 
to pay for saving over 40 
motors from burning up- 


“After this 
we didn’t lose any time in 


experience 


putting all of our plant and 
equipment under Fusetron 
Fuse protection.” 


Michael G. Kupcho, 

Master Mechanic 

Ashland Shire and Pajama Company 
Ashland, Pennsylvania 
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You too, can be safe from 
electrical hazards by using 


Fusetronfuses 


They provide 
10 Point Protection 


1 * Protect against short-circuits. 


2 Protect against needless blows caused by harmless 
overloads. 


3 Protect against needless blows caused by excessive 
heating — lesser resistance results in cooler operation. 


4 Provide thermal protection — for panels and switches 
against damage from heating due to poor contact. 


5 Protect motors against burnout from overloading. 
6 Protect motors against burnout due to single phasing. 


7 Give DOUBLE burnout protection to large motors — 
without extra cost. 


8 Make protection of small motors simple and 
inexpensive. 





9 Protect against waste of space and money — permit use 

of proper size switches and panels. 

10 Protect coils, transformers and solenoids against 
burnout. 


*Fuserron Fuses have high interrupting 
capac shown by tests of the 
Electrical Testing Laboratories of New 


York City in December 1947 


acity as 


















DON'T RISK LOSSES 
IN YOUR PLANT 


Delay may cost you 
more than replacing every 
ordinary fuse with a 
FUSETRON dual-element 
Fuse — but by passing the 
word along thar all 
purchase and stock 
records should call for 
FUSETRON dual-element 
fuses, you have action that 
begets money saving. 


SEND THE COUPON 
FOR MORE FACTS 


ELECTRICAL 





CONSTRUCTION AND MAINTENANCE 
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FUSETRO 


TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 







eee. 










University at Jefferson, 


n Mfg. Co., 
' viaptiet *s Grow Electric Co.) 


St. Lovis 7, Mo. (Division of Mc 






1 Please send me complete facts about FUSETRON 


dual-element Fuses. 















Title was 
Nome 

| 

| Company — — EE 
| 

i] Address —— ———— 
City & Zone Stote__ ECM -8-52 

ity 
| 
| (FUSETRON isa trade mark of Bussmann 
Mtg. Co., Division McGraw Electric Co.) 

















. AUGUST, 1952 





BUS DUCT IS 
FLEXIBLE 


“It’s So Flexible To Plant Layout...” 
says The Randall Company 


The Randall Company officials stated, “It’s so flexible 
to plant layout and production line shifts that it’s just 
what we need for future changes and expansion.” 

“The ease of installing your Bus Duct was amazing 

. it saved us both time and money,” said the con- 
tractor, Mr. Edward P. Fogarty, President of Fogarty 
Electric Company, Cincinnati, about this job. 

This large installation of Westinghouse Low 
Impedance and Plug-In Bus Duct is in the Randall 
Company plant at Wilmington, Ohio. It is assembled 
from standardized sections that allow rapid disman- 
tling and reassembly without waste of time; duct is 
fully salvageable. 


Up to 5,000 amperes, Westinghouse Bus Duct pro- 
vides more power per pound of equipment than any 
system of wireway, cable or conduit. Four types are 
available to handle all load requirements, meet all 
service conditions in your plant or, building from 
power source to outlet. 

Get complete facts by calling your Westinghouse 
Distributor or write for B-4272-A, Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 

J-30108 


* 
foals, 


( \Westingl. 
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Settlement of the steel strike on July 24 came just in time to prevent 
complete disruption to military and civilian production and serious crippling 
of the national economy. Defense chiefs, really worried over production slow- 
down and rapid depletion of stockpiles—over 300 defense plants had been 
closed or had drastically cut production—were urging seizure of steel mills 
under provisions of the Selective Service Act. They claimed the strike did 
more damage to armament production than ‘‘any bombing raid’’ would have 
done 

Cost of strike during the 53-day walkout was estimated at 17-million 
ingot tons of steel, and $4-billion in lost production and wages. Losses con- 
tinued over reopening period in the steel mills, and many steel-using pro- 
ducers are still feeling the effects of the close-down. Both military and 
civilian metal-starved factories are reported two months behind schedules. 

End of CMP controls on steel, originally planned for next January, 
will now be up-dated to at least next July. Meantime, steel production loss 
during the strike guarantees capacity production for many weeks ahead 

The big question for NPA (as this is written at press time) is how to 
divvy up the new supply of steel as it rolls from the mills. Best bet is that 
directives will be used to insure steel for: 1) military end items and com 
ponents; 2) AEC orders; 3) machine tools and tinplate for canning perishable 
foods; and 4) civilian users (auto, appliances, etc.) whose shutdowns for lack 

f steel have caused major unemployment. The pinch on steel will probably 
extend over most of the remainder of this year, keep steel mills operating 
at full capacity into early months of 1953 


Rigid electrical conduit supply is in tight supply, but EMT was less 
affected by the steel strike. Fittings are in ample supply and should remain 
so. There is an approximate 45-day supply of low voltage distribution equip- 
ment, NPA officials indicate, but layoffs had already been made in many 
plants due to both lack of steel and slowdowns in new orders. Production 
disruptions caused many manufacturers to return CMP allotment tickets 
for both 3rd and 4th quarters, which may help ease the situation 


Extension of mobilization controls was finally approved by Congress 
during its hectic closing days in early July, in a modified Defense Produc- 
tion Act of 1950. Production controls are extended through June 30, 1953, 
while price-wage controls are to be terminated April 30 next year. In effect, 
the renewed DP Act keeps the framework for controls law, but limits the 
extent and scope, especially in controversial price controls 

Due to appropriations cutbacks by Congress, defense agencies are 
dismissing personnel to meet new budgets. NPA layoffs by September 26 
will total 800, by year-end 1800 (about 35°%, of total employees). DPA will 
lose 80 employees by Labor Day, and OPS layoffs will be substantial. 


Certain major electrical equipment items (switchgear, circuit break- 
ers, switches, transformers, etc.) will not be rescheduled for delivery by NPA 
except in cases of defense emergencies. NPA outlined details for guidance 

f claimant agencies, manufacturers and purchasers in Direction 1 to Order 
M.44, issued July 7, 1952, and listed normal lead times for these electrical 
products 


NPA‘s lighting equipment Order M-97 was revoked in mid-July which 
prohibited the use of copper except for current-carrying parts. Also under 
consideration for revocation is Order M-47A which now restricts use of brass, 
copper and copper base alloys for consumers goods and for decorative 
purposes 
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TIREX's: FAMILY 














To a great many people the name “TIREX” means a small, flexible, 
long-wearing portable cord. Actually, TIREX is the name of a family of port- 
able cords and cables. The family ranges in size from a single conductor =18 
cord, all the way up to a 3-conductor Type SH-D cable for voltages in excess 
of 10,000 V.W.P. 


TIREX cords are made in sizes from 18 to 10, from single to eight con- 
ductors in Type SO, and from two to four conductors in Type SJO. There are 
TIREX Mine Cords, as well as heavy duty shielded cords. 


In the cable field there are single and multi-conductor cables, shielded or 
unshielded, Types W or G, SH-A, SH-B, SH-C and SH-D. 


Your local distributor has many of the TIREX cords and some of the 
TIREX cables in stock. He can get most of the other stock type TIREX cords 
and cables for you in a comparatively short time. Be sure to see your local dis- 


tributor whenever you need portable cords and cables. 





SIMPLEX-TIREX IS A PRODUCT OF SIMPLEX RESEARCH 


SIMPLEX-TIREX 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY ST., CAMBRIDGE 39, MASS 
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AUGUST .... ata Glance 


Neutral Current 


The many questions that come to us for “Questions 
: x 


and “Reader's Quiz” as well as the in 
© 

quiries to tl litors on Reader Service cards often 
disc] s¢ common problems by the frequency of inquiries 
tbout a particular subject. ‘They point to the need for 
1 good practical article. The frequency of questions relat 
ing to neutral current on 3 phase 4 wire systems aroused 
the interest of B. A. McDonald of Rochester. We ought 
to publish, he suggested, a good practical article on how 
to compute neutral current. Why not, we suggested 
right back, an article written by B. A. McDonald who, 
for more than a quarter of a century has been counseling 
electrical men in the solution of just such problems. 
“Computing the Neutral Load” page 49, is the result 
B. A. McDonald's initials have given authority to many 
discussions in “Questions on the Code” over the past 
few years 


High Frequency Carriers 


Carrier current signals in the 3000 to 6000 evcle 
range superimposed on the wiring system for lighting is 
used for a new electric clock correcting and synchroniz 
ing system. The method is also adaptable to other signal 
ling and communication services and we can expect to 
see many developments employing carrier signals in the 
future. Some types of power factor correction in fluores 
cent ballasts offer virtually a short circuit to such carrier 
signals. An analysis of the problems encountered and 
recommended solutions given in Glenn Walters’ 


High Frequency Problems in Lighting Circuits” 
inning on page 56 


Pace Setting Wiring 


Suburbanite Los Angeles shoppers are swarming to 
a swank new department store which is outstanding 
because of a country-club appearance and setting and 
an unusually complete assortment of merchandise and 
service facilities. It is also outstanding due to dramatic 
lighting, load center substations, air conditioning, public 
iddress facilities, remote control of motors and mate 
rials-handling provisions. Wired by Electrical Contrac 
tor William Simpson of Beverly Hills and inspected last 
month by Industrial Editor Hugh Scott, this pace-setting 
store is discussed under the title of ““Modern Electrical 
Facilities Complement Modern Design” on page 52 


Gas Alarm System 


Constant protection against dangerous concentrations 
of highly flammable vapors in the Swift Soybean plant, 
Champaign, Ill., is provided by an extensive gas alarm 
system. The details of the operation and electrical cir 
cuitry of this system are presented along with a descrip 
tion of the system equipment in “Gas Alarm System 
Electrical Watchdog,” on page 58. Included with the 
text is a complete wiring diagram, showing the related 
power supply circuits, the disposition of alarm stations 
and controls and the vast interconnecting signal net 
work throughout the plant 


TITITITITITTTTTLTTTTTTTT LTTE 


DATES AHEAD 


INuminating Engineering Society 
National Technical Conference, 
Edgewater Beach Hotel, Chicago, 
Ill., September 8-13 


cal Leagues 
International Association of Elec- ence, Radisson 


trical Inspectors Northwestern 
Section, Twin Falls, Idaho, Sep 
tember 11-13; Southwestern Sec 
tion, California Hotel, Fresno, 
Calif., September 18-20; Eastern 
Section, Hotel Statler, Washing- 
ton, D. C., October 2-4; Western 


sociation 


Section, Hotel Hollenden, Cleve sored by the 
Wholesalers 


land. Ohio, October 6-8; Southern 


Section, Hermitage Hotel, Nash Regiment 


ville, Tenn., October 13-15 N. Y., October 14-17. 


National Electronics Conference 


Sth annual conference, Sherman ference— Hotel 
Hotel, Chicago, Ill, September Mich., October 


29-Oct. 1 


eral Brock Hotel, 
Ontario, Canada, October 1-3. 


Niagara Falls National Electrical Manufacturers 


Association—Haddon Hall Hotel, 
Atlantic City, N. J., Nov. 10-13. 


International Association of Electri- 
17th annual confer 
Hotel, Minneap- 
olis, Minn., October 1-4. ing, New York, N. Y., January 


American Institute of Electrical 
Engineers—-Winter general meet- 


19-23. 


National Electrical Contractors As- 
Annual convention, 
Hotel Morrison 
October 5-10. 


Plant Maintenance Show — Public 
Auditorium, Cleveland, Ohio, 
January 19-22. 


Chicago, IIL, 


Electrical Industries Show-——-Spon National Electrical Manufacturers 
Eastern Electrical Assn.-Edgewater Beach Hotel, 
Association, 165th Chicago, Ill, March 9-12. 


New York, 
Industrial Electrical Exposition 
Sponsored by Essex Electrical 


National Farm Electrification Con- League, Terrace Room, Newark, 
Statler, Detroit, N. J., March 10-13. 
20-21. 


Edison Electric Institute—Annual 


National Industrial Service Associa- sales conference, Edgewater 


Canadian Electrical Manufacturers tion—Southeastern Chapter meet- 
ing, Miami, Fla., 


Assn.—Sth annual meeting, Gen- 


Oct. 24 and 25 


Beach Hotel, Chicago, Ill., March 
30-April 2. 


THT PTTL TEER 
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SAVE 


-to direct burial runs 


—to duct runs 





one length op DURASHEATH can do the whole job 


LIGHTER. May be used in self-supporting aerial assem- 


Save splices and you save money! No more do you have 
blies to use one type of cable for underground distribution . 
another for overhead ind a third for conduits. You can 
TOUGHER. Special neoprene jacket resists abrasion, me run durable Durasheath* in one continuous length for all 
chanical injury, moisture, corrosion, sunlight these locations 

ks ; S Durasheath is normally stocked for applications up to 
5,000 volts, and is available on order for higher voltages 
. for traffic control, airport? power and lighting, mines 
EASIER TO HANDLE. Light and flexible industrial plants, railroads, street lighting and many other 
SONS CUOILY UO SUUEE. Que cable — versatile Dare | 0% S85 yOu sement Annee Biles Siice x Dern 
tor. Ask for quotations. Anaconda Wire & Cable Company 

sheath—meets all electrical distribution needs 9 


25 Broadway, New York 4, New York. 


A 


organic decay. No sheath electrolysis 


the right cable for the job eo}, i! wire and cable 
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Tamper-proof Wiring 


SOMETIMES WE WONDER if electricity is here to stay. A look at many 
wiring materials and methods would lead the casual observer to suspect that 
facilities for hasty removal with simple tools was an important consideration 
in the design and installation of wiring systems and equipment. In our 
technical wisdom we know better. But the fact remains that practically all 
‘permanent’ wiring not firmly imbedded in masonry can be readily dis- 
assembled with primitive tools. 


GROWING ELECTRICAL ULITIZATION is bringing larger capacities 
and more elaborate circuitry to even the small home. Industrial installations 
are frequently a complex of different systems and voltages. But the vital 
barriers and enclosures which insure safety and reliability can be readily 
disabled by the most indifferent mechanic 


NO ONE BUT A SKILLED ELECTRICIAN has right or reason to modify 
the parts or components of a wiring system. There is no call for easy access. 
On the contrary, special skills or tools should be required as a basic precau- 
tion for the protection of the public 


ACCESS FOR NORMAL REPLACEMENT, as for fuses or lamps, is 
essential and should be easy and convenient. Access for maintenance and 
replacement of wearing parts, as in motor controllers, should also be con- 
venient, but limited by design to the specialized keys or tools of authorized 
personnel. Beyond these essentials the trend of design must be set toward 
the tamper-proof wiring system 





EASE OF INSTALLATION is an important characteristic of design. The 
significant ‘‘cost’’ of any product or method is the installed cost. Practicaliy 
all materials and components of wiring systems are installed by skilled 
mechanics. The labor component of installed cost is skilled labor. The nuts 
and bolts, the screwdriver assemblies created in the name of ‘easy installa- 
tion’’ are too often feeble compromises between product design and 
installation skill using neither to advantage 


MOST WIRING IS PERMANENT. With the exception of industrial 
systems designed for frequent modification, it remains in use until it is 
obsolete or abandoned. The salvage value of its parts is insignificant. It 
can and should be a one way job, sealed and inaccessible to anyone but a 
skilled mechanic equipped with specialized tools 

















POWER — WHEN AND WHERE IT'S NEEDED. Smooth, steady customers extra protection against physical damage, e 
power for any production line begins when you install trical breakdown, and operating wear. Given ordinary care, 
Graybar-distributed G-E motors and controls ,or DC... you can count on G-E motors for dependable service under 


general- or special-purpose, G-E Tri-Clad mot offer your even the toughest operating conditions. 


This team pays off in performance 


General Electric Tri-Clad motors and matching G-E controls 
make a hard-to-beat production team. Your customers get reli- 
able, uninterrupted performance shift-after-shift—a practical 
defense against downtime due to motor failure. 

Graybar distributes the complete line of G-E motors and 
controls. Your local Graybar Representative can help you select 
the proper equipment for any machine-drive requirement... 
help you analyze special service conditions that demand totally- 
enclosed motors, variable speed motors, gear motors, or revers- 
ible motors. 

Check with him, too, for details on the G-E Motor Exchange 
Plan. Covering popular fractional and integral ratings, this 
plan lets you make emergency replacements of inoperable motors 
through a simple over-the-counter transaction. 

Graybar can furnish you and your customer with practical 
advice on the installation and usage of over 100,000 different 
electrical items. For help in speeding lighting, communication, 
ventilation and wiring projects of all types, call our nearest 
; t : office. Graybar Electric Co., Inc. Executive Offices: Graybar 
sasldk tanth-aets wih teenindls ten ens tea Building, New York 17, N. Y. 246-48 
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IN OVER 
100 PRINCIPAL CITIES 











Phase C /0 omps 
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Nevtrai Comps | 














As shown in Fig./ ON= 1/0 amps. As current 
in OC varies from O-10 amps the neutral 
on*= gn*® +08" -2(BNx OBx COSINE 60°) current vories as follows: 
COSINE 60°+0.5 / OCs= 2A Neutral I*8A 
. OC3* 4A 5 va 6A 
ON? #100 + 100-2 (10x10x0.5) OCes 64 " “=4A 


ON =SQUARE ROOT OF 100=!00mps ee: a ae 


‘ 


hree phases in use—balanced loads FIG. 2—Two phases in use—balanced loa 


Comouting The Neutral Load 


In Three-Phase, Four-Wire Grounded Wye Systems 


To solve for the resultant of any 
three-vector diagram: 


How to use vector diagrams and simple math in 
calculating the neutral current in 3-phase, 4-wire 
systems with balanced and unbalanced loading. 


By B. A. Mc Donald, New York Board of Fire Underwriters, Rochester 


INDING the current in the neutral The currents in the phase wires of any 
of 3-phase, 4-wire, wye connected three-phase system are alternating 
systems involves two-step pro- with a phase displacement of 120 de- 
Construct a vector diagram; grees between any one current and the 

? ant of this dia other two. These currents can, there- 

is procedure applies for the fore, be represented as three vectors 
current in all such 3-phase with a common origin and with equi 
with either two or three angular displacement between them 
n use and with balanced or un- With the vector lengths representing 
valanced loading on the systems the current values to some scale, the 
asically, the phase relationship be resultant of the vector diagram will 
3-phase, 4-wire represent the neutral current to the 


* vector analysis. same scale, 


1, Complete a parallelogram on any 

two of the vectors—from the end op- 
posite the origin on one of the vectors, 
draw a line equal in length and paral- 
lel to the second vector; from the end 
opposite the origin on the second 
vector, draw a line equal in length and 
parallel to the first vector. 
2. The diagonal of this parallelo- 
gram, from the common origin of the 
vectors, is the resultant of the two 
vectors, 

3. Complete a second parallelogram 
using the remaining vector and the 
resultant of the other vectors 

4. The resultant of this second par- 

llelogram is the resultant of the three 
ectors. 

Vector analysis of the current values 
in three-phase systems can, with care- 
tul attention to the scales used, be car- 
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When phose A current 2/0 amps ond 
phase 8 current varies from Oto/0 
amps, the neutro/ current varies from 
/Oomps to 866 amps, which is 
reoched when phase 8 current equals 
% phase A current. 











ON =10 amps (Proof in Fig./) 


ON? : 00° +AN/-2 (OAXAN,xCOS 9) 
On# = /00456.25 -2(10x 75xCOS 60°) 
ON, = SQUARE ROOT OF 81.25=9amps 


ON§ = 0A*+AN$ -2(0Ax ANox COS 6) 
ONg = SQUARE ROOT OF 75+ 8.66 amps 


ON§ =0A*®+AN§-2(OAx AN; xCOS 8) 
ON, = SQUARE ROOT OF 81 25=9amps 














unbalanced 


, 1 , . 
» graphical solu d ore ac 
ON 


ynomett 


lution by the use 
ic i 
BN? 
COSINE 


¢ ° 
soiution 


and rig 
this ON?® 


ad- OB 


umbersome 
For 
best 
from the 
line and angle relationships in 


rram and does not depend upon 
between the vectors. 


determine the 
} 


some basic 


value of angle 0 


. ° P a 
for use in the above tormula, reter 


to triangle OBN in the vector diagram. 


Sides OB and BN are equal by con- 
The triangle is, therefore, 
and angles BON and ONB 
I s of an isosceles 
rle ONB is also equal 
—alternate interior 
Angle AON, 

to angle BON, and 


a sep- 
cur 

several 

load- 


pt wer 


in-use and 
e, unity 


loads con- 


yy construc- 
angles in 


*s and angle 


‘tor diagram 
ampere resultant 
degrees op- 

e 10-ampere 
current in 

the basic 

the result- 


it 
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the vector diagram for this condition, 
the current in the neutral conductor is 
represented by the resultant of the two 
phase current From the 

irallelogram completed on the two 
vectors, the resultant ON is found, by 
be 10 


tions, 


vectors. 


measurement or equation, to 
imperes. For the assumed cond 
therefore, the neutral current is 
that in ] 


ynductors. 


same as each of 


1T- 


n sutral <« 


developed 


condit 


\nother 


from the above 
ly lding current from 
the neutral. As shown 


vectors are addec 


t phase C 


2, when current 

diagram to represen 
between thes« 
and resultant ON 
When phase C cur- 
increased to 10 ar 
difference ON and 
The condition of the 
1e same as it was in Fig 


he differences 
represent 


vtr 
I 


1 
t 1 


al current. 
has nperes, 
Oc 


system 


. 1, and 


between 
is zero, 
is then tl 
current is zero 

rWO PHASES IN USE, UNBAL- 
\NCED LOADS. 


Phase A current is 10 amperes. | 


the neutral 


(Refer to Fig. 3) 
»*hase 
C current is zero. By varying the cur- 
rent from phase B to the neutral, the 
neutral current also varies 

When 


in the diagram. I 
rent equals 10 amperes, t 


yha 
he 

is the same 

Fig. 2, and the neutral current is 
umperes. When phase B current equals 


of the system 


zero, the system is effectively single- 
neutral current is again 
The 


current under these conditions 


ise and the 
10 amperes. minimum 
imperes, when the current in 
equals 5 amperes. 
THREE PHASES IN U 
BALANCED LOADS. 
Fig. 4) Phase A current i 


nd Phase 


SE, 
( Refer 
C, 10 


ral current in tl 


s 5 ampe 
* 

lis 
he resultant of the three phase- 
nt vectors. The first step in the 
n is to obtain the vector sum 
in phases A and C. This 
ON in Fig. 4a. 

resultant ON 
constructed in the 


+b. 


shown Next, 
vector ae} ol 
‘tor OB 
gram, Fig. 
ON, 
t 


rent 1 


represents the val 


1 
nt in the neutral con 
The neutral current 
econd proof is shown in 


is the that 


presented 
ilways will be, 


design of wiring systems. 
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Phase A S5omps 





Phase B /5 omps 





Phase C 10 amps 














Neutral 866 amps 








STEP 


Vector sum of currents in phases Aand C. 


As shown in Fig 3, when OA is one-half OC, the 


resultant current ON= 8.66 amps 


By equation: ON*=0C0*+0A*+2(0C xOAxCOS 120°) 


ON = SQUARE ROOT OF 75-866 amps 


angle @.NC*®=007+ ON* -2 (OC xONxCOS 6) 


r866xCOS 8) 


ernote proof 
on*=0A* +0B*%+2 (OA x0BxCOS 120°) 
ni? =25+225+2 [5xl5x(-0.5)] 


JARE ROOT OF 175-133 


angle © 
+0B*-2(ONx0BxCOS 6) 


ONx OCxCOS 139°) 
133 xl-COS 41°)] 


SQUARE ROOT OF 75 =866 amps 


=8 66 amps 





STEP 2 


Vector sum of currents in ON and OB Current in 


neutral 


ON? = 08% + ON*+2(0B x ONX COS 150) 
COS 150°=-COS 30° --0.86603 

ON? = 225+75 42 [15 x 866 x (~ 866) 
ON, =SQUARE ROOT OF 75+8.66 ome 


Current in neutral = 8.66 amps 


FIG. 4. Three phases in use—unbalanced loads. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . AUGUST, 1952 











LOAD CENTER SUBSTATIONS in base 


Modern Electrical Facilities 
Complement Modern Design 


Dramatic lighting, load-center substations, remote control of mo- 
tors, air conditioning, public-address facilities and other special 
electrical services promote convenience, comfort and sales in this 
California department store wired by contractor William Simpson. 


cat 
and specia 


noth 


1 


ment (foreground) step 480-v 


to 
of 


switcht 


busduct riser 


52 





It current 


By Hugh P. Scott 


immed building-crowded center, this 


ew merchandising mart has ample 
age for attractive landscaping, 


dramat- glamorized by after-dark floodlighting ; 


1odern uncramped parking, with attendant- 
paging communication provisions, and 
ng cu sunken garden wired for musical 


enience transcription, coloramic illumination 


mnsider nd incidental power requirements. 


traffic- Within the structure itself, electrically- 


AMPLE WIRING TROUGHS facilitate 


mnection of branch circuits to phase 


lighting and receptacle utilization level and neutral buses in breaker panels 
120/208; serve 


upper 


ards on Neatly racked conduits are characterized 


s through 1350-amp vertical by sweep bends rather than by ells at 


change-of-direction points 
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rved sales areas are spaciously eye- 
, 7 , : : 

ppealing, lighting is decoratively func- 

| 


tional, electric cooling and heating 


insure tempered air distribution, and 
transportation facilities include mov- 
ing stairways and elevators for cus- 
tomers, belt and overhead conveyors 
for merchandise. The electrical in- 
stallation—comprehensive, well de- 
gned and equally well executed—was 
by electrical contractor William Simp- 
on of Beverly Hills. Planning was 
yy electrical engineer C. E. Mauk and 
architects Pereira-Luckman & Charles 
Matcham. Lighting fixtures, manu- 
factured by Century Lighting, were 
originated by industrial designer Ray- 
mond Loewy, who also planned the 

eye-appealing decorative motifs. 
Primary service is at 16.5-kv 3-phase 
from an underground network of the 
Southern California Edison Company, 
with conversion to the 480-volt dis- 
tribution level effected by a vault-en- 
closed 2500-kva transformer. Power 
at 480-volts is carried through the 
store to secondary load centers and to 
power panels controlling refrigeration 
machines, elevator and 
air conditioning and boiler 


} 


escalator 


room equipment, sump pumps, wood- 
working shop apparatus and other 
heavy motor-operated devices. 

Six strategically-located load-center 
substations convert this power further 
to 120/208-volt service for 
lighting and receptacles in the sales, 
garden, restaurant, service and park- 
ing areas. Then, to serve perimeter 
lights, a single-phase, 15-kw 6.6-amp 
constant-current unit is provided. 


4-wire 


Air conditioning, boiler room and 
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ADVANCED DESIGN—electrical, architectural and structural 
—makes this Beverly Hills store a pacemaker in the field of 
modern merchandising. Ample parking facilities and two en- 
trance levels appeal to suburban motor-shoppers 


HUNTING HORNS designed into unique wal! luminaires, an 
abundance of both general and local illumination, coffers 
and cove variations, together with the liberal use 
colors and leather furniture win masculine approval 


reirigeration equi operated withstand all 


by relays and remote controls located ] 
in the engineer’s office, also by thermo Distribution 
stats and similar automatic control 
devices. All heavy dt 
re 2-gang, with pilot 


rated in all plug-in stations 


1 
} 


ghts incorpo- 


. R A pression type 
Distribution Mediums 


Low-reactance bus duct is 1 ible motor-connections ) 


tween the 16-kv/480-volt primary 


transformer and the main switch- with 1 


neutral 
ward's electrically-operated 4000-amp boxes, fixtures, 


} 1 1 , 1 


circuit breaker, also ‘tween three ot control housings 


the basement-based 500-kva 480/120 cold water system with ground wires 


208-volt substations and _ lighting 


iormally-anticipated 
mechanical or short-circuit strains 

between transformers 
ind panels is also by cable carried in 
ty receptacles both rigid conduit and square metal 
wireways, while branch circuiting is 
via conduit, thin-wall tubing with com- paint, while conduits placed under- 


couplings (in furred 


All conduit and raceways, together 
conductor | 


rr irame 


running continuously 


BROAD, CLEAN CEILING of main floor is illuminated by 
pattern of recessed square-lens fixtures. Decorative chande- 
liers of crystal, brass and frosted glass contribute to informal 
yet swank atmosphere 


CUT CRYSTAL CHANDELIERS and wall sconces, cove-lighted 
ceiling and fully electrified stage for fashion presentations 
are features of salon areas devoted to feminine gowns and 


accessorie 


Changes of direction in conduit runs 
carrying wires larger than No. 8 are 
effected via sweep bends; no factory 
ells being used under these conditions. 
Conduit joints in all floor slabs are 
made up with red lead and bituminous 


ground are further protected by black 


ceilings) and armored cable (for flex felt paper sandwiched between two 


coatings of asphaltic paint, of bv a 
3-inch concrete sheath. Underground 
conduits, after being thus made up and 
treated, were checked for leaks by 
means of sustained air pressure tests. 


Lighting panels on the lower or 


grounded to the 


through panels, garden floor are located closely adja- 


panels located on the garden-, first- pull-, outlet- and junction-boxes cent to the 480/120/208-volt trans- 


and second-floor leve oth hori- 


zontal and vertical bus duct runs are’ volt construction: 


of indoor ventilated construction with RU 
bar cross-sections sized in accordance 
vith a current-carryin factor of 
1000 amps per sq. inch, and with 


buses amply s ipported braced to 


Wire and cables are standard 600 
types R, TW and 
used generally in dry locations 
type SB in hot locations such as over 
kitchen ranges, and waterproof grades 
such as RW, TW or neoprene in damp 
locations and underground. panel enclosures are floor-mounted, 


formers, while panels on upper floors 
are located directly above these units 
so that all lighting switchboards may 
e served by the 1350-amp bus ducts 
that rise vertically through the build- 
ing from these substations. Lighting 
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OOkva 39 
1208 ee 
3¥ incoming service 


typica ut 


ABBREVIATED RISER DIAGRAM 


ud 
irrange 


fr er 4 y ’ rized equipment 


1 
gown salons is 

lot ++} 

complete with 

color- 

ent, motor-drawn cur- 


usical re- 


» likewise 
function 
rchandise 
] ollow- 


nt and 

and louvers, 
ling coves, 
color com 
ue are 

is ob- 
ncandescent 


yellows with 


if- 


nplete 


on’s 

,a thi nodern de- 

may well influence 

1e development of 
centers 
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ESTIMATING FORUM 





Pull Box Labor Units—What they Include 


mi — ny 


ulting 


QUES TION: ;, 


operations iam ‘i 


ANSWER: 


Stud V 
Ri 
Vovin 


Establ 


Installing in p 


Condui 


Increa 


*Fastening and Hangers are 


tems must De 


DISCUSSION: Items 1 to 5 are included 
tandard labor unit. For 
peryonte the unit 

ad signed to 
ne required for conduit 
and the extra labor for pulling 


base 
base is 
by iditions de 


tir 


h talk about pipe 
rs sometimes get 
for 

» box, 


each 
There 
each con- 
> box, but 
to the par- 
permitting, the 
that it comes at 
the ends standard conduit lengths 
and no nipples will be required 
Boxes can often be designed so that 
cutting nipples will eliminated. For 
example take a riser requiring a 12” x 
15” x 4” splice box on each floor. With 
floor to floor dimensions of 11’-6” 
there would be a 3-in. nipple ro 
at each t By using 12” x 18” x 4” 


are 
duit 
ticular box 


box can be placed so 


ot 


be 


,OX 


ELECTRICAL 


eiving 


naineer 


wring ia ru 


igs ed for? 


time and ordering 


and delivering to storage Ss} 


g from point of 


] 
SHING 


laco *¥ 
face. 


t nipples— making 


p ples—measuring, und in 


sed cost of installing cable.* 


figuy ed as Sep 


1 


established for the particular 


boxes, 
} 


the space between them would 
ve reduced so that the pn length 
of conduit would reach and the nipples 
woul ated. 
estin 
practice 


be elimin 
it 
to figure one nipple 
Che labor unit 
ncludes measuring, cut- 
installing. The 
is cancelled out 


For general ating purposes 
1S good 
conduit run. 
ripple 


eadi ng, 


pipe 


for each 
for ther 


ting, thr 


second 


and 

by the hat is saved by not con- 

necting to another length of conduit. 
The time required 
24" x 


18” x 
2-in 


and 


installing an 
4” ceiling pull box, with 
two 3-in. conduits enter- 
in a straight 
would be figured as 


Install 


ior 


and 


one 


ing leaving line, 
follows 
—Base Unit 
(see note 1) 3.0 hrs. 
1—2-in. Nipple at 0.5 hrs. 
(see note 2) 
2—3-in. Nipples at 0.75 hrs. 
(see note 2) 


Box 


Total 5.0 hrs. 
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stal 


arate 


- 3 
100. 
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ling.** 


Notes: 

1. For box installation units see 
“Electrical Estimating”—Page 
66, McGraw-Hill Book Co. 

2. For conduit Nipples see “Electri- 
cal Estimating’—“Conduit Ter- 
minals’”—Page 67. 

3. Further pull 
“Electrical 


box studies see 
Estimating’ —Page 60. 

= is difficult for the beginner and, 
we might well add, for many experi- 
yt to appreciate the 
tin pull and junction 
box It is not only the 
time actually spent on the box installa- 
tion that counts up, but the interrup- 
tion to the work of running a contin- 
uous line of pipe, is costly. 

Cable taps and splices in junction 
boxes are figured as a separate item. 
The effects of pull boxes on the cost of 
wire pulling, justify considerable dis- 
cussion and will be treated in another 
article, Similar treatment will be given 
to duplicate and parallel cable runs. 


estimators, 
consumed by 
installations. 
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(A) Actual circuit (B) Equivalent circuit 











Carrier current high frequency signal systems operat FIG. 2—Lamp-boallast circuit for a fluorescent lamp in simple 
3000 to 6000 cycles per second may be superimposed f is an inductor and resistor series connected and shunted 
60 cycle lighting circuits cr a lighting circuit 


High Frequency Problem 


Carrier current systems superimposed on lighting circuits require high circuit impedance and 
fluorescent lighting components with high frequency characteristics for best performance. 


By Glenn Walters, Design Engineer 


Specialty Transformer and Ballast Department 
General Electric Company, Fort Wayne, Indiana 


the 3000 to 6000 cycles per second frequencies. The reactance 


y 


it ductor, being equal to 2zfL, increases 


proper frequency range over the normal lig 
component 1 vstem circuits. at the higher frequencies. Hence, the 
anning fluorescent lighting ; impedance of the series combination is 
Circuit Impedance : , eee ae 
considerably greater at the carrier fre- 

omponents n Che reaction of a lighting circuit to quencies than at power frequency. 
characteristi the superimposed high frequency sig The simple ballast-lamp_ circuit 
will t nal determines to some extent how well shown in Fig. 2 operates at low power 


1 carrier current 


system will perform. Speci- factor. Power factor correction also 
circuit input impedance affects the operation of carrier current 


system superin to the carrier signal is too low, the systems. To counteract the lagging 
poses a higl “quency signal onto ip circuit in effect short circuits current drawn by the inductor, and 


alternating rrent lighting circuit signal. As a result the carrier hence to improve the power factor of 
‘his sign: t s and controls some voltage may drop below the minimum _ the Fig. 2 circuit, a capacitor may be 
special device hus, no special wiring equired to operate the clock or other shunted across the line input terminals. 
is needed for the carrier current device The reactance, and hence the im- 
and a number of devices can be con [In a fluorescent lamp circuit the pedance, of the capacitor is equal to 
trolled from a central point. The prin h-frequency input impedance is de- Y4nfC and decreases at the higher fre- 
ple of combining the carrier signal rmined principally by the ballast. quencies. Thus at the carrier frequency 
with the alternating current line or example, the simplest ballast-lamp the corrected circuit has low input im- 
voltage is illustrated in Fig. 1 ircuit is practically equivalent to an pedance. In fact, the impedance is 
A typical application of carrier cur- nductor and a resistor connected in determined primarily by the capaci- 
rent is a clock system wherein clocks ies and shunted across the line tance necessary to correct power factor 
throughout a building are corrected ‘ig. 2). The resistance is approxi- and may be extremely low. 


and synchronized by carrier signals mately constant over a wide range of Power factor correction may also be 
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<~ Ballast supplies 
2 lamps-~ 




















ast supplies 2 / 
FIG. 4—3-lamp luminaires should be operated from three 2-lamp high- 
power-factor ballasts with the third lamp in each fixture connected to 
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FIG. 3 


ballast 


~Power fact rrection on a single-lamp 
may be ttected at 


No. 3 i C f 


FIG. 5—Wave traps may be used to isolate carrier current signals from 
normal 60 cycle lighting circuits. Wave trap consists of inductor having 
high impedance and capacitor connected in parallel 


in Lighting Circuits 


omplished in other wavs (Fig. 3). 


circuit 


positions 


any one of three 


signals 


two two- One wave installed at the 


From the standpoi 
impedance shunt 
directly across the line (position 1), or 


Irequency 


input capacitor 


having three-lamp fixtures, 
lamp ballasts can be assembled in every 
other fixture, with one two-lamp bal 


last in the alternate fixtures. The 


trap, 
proper point, might serve for a number 
of lighting circuits. Wave traps that 
would be suitable for this application 


across the secondary of the not known to be on the market. 


However, it should be possible to in- 


alternate fixtures 


supplied by cross-over 


autotrans- the 


former (position 2) undesirable. A 


third lamp in 
can be 


are 
leads 
ig. 4) 


When it is impossible to use cross 


apacitor in serie with the lamp from one of the two ballasts (F terest some manufacturer in supplying 


Or, might 
iv specity it in the contract 


bjectionable design. one 


wires, one lead-lag two-lamp bal 


Choice of Ballasts 
that 
rotating machinery be used to correct 
factor of lighting installations. 
synch sup- 
fre- 
high 
carrier frequencies. 


last may be used in each single-lamp t has also been suggested 


factor ‘fixture, using the lead branch wire and 
hunted leaving the lag circuit idle. In the case power 


across 


f three-lamp fixtures, two ballasts may \ ronous motor, although 


’ 1 . .—s P 1 
iversely e assembled 1 ach fixture, using only plying eading current it line 


one ballast for the uency, presents a_ relatively 
the 
machinery would generally 


out 


lead circuit of 
l mpedance at 


iting 
Alternative Solutions ie ‘ ‘ 
ruled because of initial cost, 
lighting instal and inconvenience 


power-factor Europe have 


with high 
These specifi 
lations nimum input im 


factor of ballast 
would tor and a capacitor con 
llel (F 5). The in uch restrictions place an 


selected 


rent use. 
ll 


unneces- 


itions ipacitance are design since 


mbination has mpedance” ballasts are accept- 
ilternate r many installations and may be 
fixtures ls between 

1! 


economical in many instances. 


fixtures supply irrier frequency. not believed that similar 


design limitation specifications 


ng installations hould be adopted in this country. 
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Gas Alarm System— 
Electrical ‘‘Watchdog’’ 


Operation and electrical circuitry of a combustible-vapor 
alarm system which guards against dangerous concentra- 
tions of flammable vapors in a soybean processing plant. 
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prope t+ a -ed- 
relay ar gement each 
a i i oT al 





zes the trouble-signal bell 


Wiring 


the wiring diagram 


for this extensive alarm 
is made in conduit, as in- 


Each 


e outlying detector stations had 


tw W 
ted 
ited 
e tied 
cope 
- 
tatior 
t 
le t 
r 
ght ¢ a 
g O 
tf 





lany widely spa 


panelboards. 


n to the two 
»f the wiring job is obvious 


-d detector 


are located aS near as 


those process stages at 
vapor 


In the extraction build- 





extraction 


No 11, near 





The equipment used in the alarm 
system at this plant was developed by 


Mine Safety 


Pittsburgh, 
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Appliances Company, 


Pa. 
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VAPOR DETECTOR is c twelve such units located MASTER PANEL for the combustible-vapor alarm system con 


throughout the Swift plar continually sample the atm tain ynal lig for each of the detector stations and an 


phere for combustible ¢ ent; initi n ala jna alarm hor mmor 311 stations; also has signal lights and 


ndicate alarm system power failure 
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WIRING DIAGRAM of complete alarm system shows power supply circuits and circuits between detectors and signal boards 
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* 
LOUVERALL CEILING, high above 


hting 


the 
resent 


enviroment 


it creates 


area 
nstitu- 
rze lou- 
luorescent 
que 

gn. 

s only 
ition 
ilarly 
ess- 
hting 
That the 


The Problem 


main 


3 spectacle, both in its 


70 Footcandles 
from 


50 Feet Up 


How resourceful engineering marked a mile- 
stone in lighting progress with the installation 
by Beach Electric Company, Newark, N. J., 
of a slimline-iouverall ceiling in New Jersey's 
largest savings bank. 


By J. F. McPartland, Jr. 


banking area 


design and in the 


um of 30 foot- 


candles 


candles 


maxin 
Che problem, therefore, was to com- 
letely recondition the visual environ- 
That 
comfort 
tasks 
The crux 
the 


F 
nent in the main banking area. 
te 
evel, 
} 


uniformly high 


eant 


ble light for aried visual 


iplovees. 


patrons and em{ 


of the problem, however, was in 
selection lighting systen 


complement 


skillful design, 


electrical and constructional 


the project demanded 


The Solution 


After much study of the preblem, it 
vas finally decided that the best re- 
sults could be obtained from a louver- 
shielded installation of 


fluorescent 
the | 


lamps in 23 ft. by 38 ft. ceiling 
space which was occupied by a stained 
ass skylight. Behind this 


owever, were months of design calcu 
, 


decision 


ns by the engineers and arcl 


- Remote-controlied -Lomps -F 967-25 
J s fcones 


48° ~~ — 48° *.-k 3¢°4 





























los canunane 





‘ aoo~ 38-0 
Louver track strips + 246 wood frame 


LAYOUT PLAN show 


dimensions of | 
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“Lamp socket channels below U channels 


sections, arrangement of equipment 
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TUBULAR SCAFFOLDING was erected to provide a working 


the main banking area 


platform 44 feet 
regular bank business during installation 


above 


Although the maximum 
ing height of a 


known mount- 
successful fluorescent 
installation was only 34 feet at that 
time, it *stablished that this 50- 


toot high interior could be successfully 


was 


lighted from a ceiling fluorescent sys- 
tem. 

The extensive construction work for 
this installation, had to be 
done with as little interruption as pos- 


however, 


sible to the normal business operations 
of the bank. For this reason, a 44-foot 
high scaffold was erected in the in- 


ost 


\ 


allowed 








MAGNETIC SWITCHES alongside the louveral!l area are re- 


mote controlled from pushbuttons on ground floor 


teed the 


ballast housings for one side of area 


terior, effecting a working level from 
which the louverall ceiling could be 
constructed. The scaffold was of tu- 
bular which f 
traffic 
conditions in the bank. 

The first step in the actual installa- 
tion, after removal of the skylight as- 
sembly, was the construction of a 
framework to support the lighting sys- 


tem. 


construction easily af- 


forded regular and business 


Two 6-inch I beams were posi- 
tioned over the open space, along the 


38-foot length, and were connected to 








i: 


To housing 
8 - 


<r” 























| Ballast housing B 





WIRING DIAGRAM of one corner of the louverall ceiling; shows lamp circuits. 


the 6-inch wood s the 


eiling 


curb which torn 
1 


perimeter of the rectangular 


opening. These | beams were spaced 
s-inch 
steel rod hangers with turnbuckles for 
The rod 


the root 


to accommodate connections to 


leveling. 
ported at structure and were 
used with the old skylight assembly. 


hangers are sup- 


Six 6-inch steel U channels were posi- 


tioned on 7-foot-6-inch centers, below 
and perpendicular to the 
Each U channel was connected by bolts 


and 


beams. 


angles to the two I beams 

On the steel latticework, the louver- 
all expanse was constructed. A wiring 
channel with lamp sockets on its under 
side was mounted along the under side 
of each U 
were 


channel. The louver panels 
mounted on aluminum 
tracks which were installed along the 
38-foot dimension and supported by 
vertical aluminum The top of 
the louver is exactly 9 inches below 
the steel U channel. Above the lamps, 
reflector sections, each of specular 
alzak aluminum and 4 ft. by 7 ft. in 
dimension, were mounted between the 
wiring channels by means of steel 
hangers which hooked over the sides 
of the U channels. 

A total of 275 F96T-12 slimline 
lamps (430 ma, 75-watts) were in- 
stalled in rows of 55 lamps in each of 
the five bays between the socket wiring 
channels. By mounting the lamp rows 
on 7-foot-6-inch centers, the lamp ends 
for one bay projected 3 inches beyond 


special 


rods. 
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CONSTRUCTION STEPS 


last housings were mounted al J 2 Slimline lamps were installed in each 


iveral ] bay on staggered socket arrangement 


Lighting Results 
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Basic Rules for 


INDUSTRIAL WIRING DESIGN—2 


Second in a series of articles on the design of 
industrial wiring systems and the selection of 
wires and cables for industrial applications. 


contrac ’ extent hy el “‘troni and drv 


power to obtain dc for cranes, 


t pays to keep 
hout the 


They are essen- 


not 


nust be 


witchgear integral with tr 


By Frank Aime 


Electrical Engineer 
Anaconda Wire and Cable Co. 


iole system 


considered as an_ entity; 


nsformers, 
ble and other equipment. 


ng a load at 
56% 


vad i 


ipate 


; reduces the 
rmers, break- 
ves on the 


y cable helps 
» of the in- 
her means 


-anacitor 
capacitors 


t power fact 


near 
ps ‘ 1 

in unit 
System 

voltage bus 


} 


les or vaults.) istrial distribution 


ors of the larger ell as in big 
nduction motors, [ 
ntinuously, 
r fa “tor 
on M. G 
ver factor 


x replaced to 


SIX CARDINAL POINT 


Installation and Operating Conditions 


The contractor must know them. 


The Best Insulation — Usually there is one pre- 
ferred insulation for any job; sometimes more than 
one; a working knowledge of insulation will help 
decide. 


Practical Limitations — A practical knowledge 
of limitations of cable design and manufacture 
and ease of installation will prevent pitfalls. 
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Circuit Protection 
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sed to 
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must 


or improvement from 


Coordination 
rate. It 


1 uits above 


leeciet 


ie isa 


systems 


power systems 


neutral 
*r than 
One 

1 system 
system is 
together 


S FOR CABLE 
4. 


SELECTION 


The Right Covering - The covering(s) is just as 
important as conductor size and insulation, for 
long life and least trouble. 


Current Rating — No one value of current- 
carrying capacity can be assigned one size and 
design of cable. Installation conditions and method 


5. 


of operation must be considered. 


Short-Circuit Heating — Selection of conductor 
size is dependent upon the allowable temperature 


6. 


rise and varies with the type and voltage. 
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Maximum 
Copper Recommended 
Description Tempera- Application 
ture, 


Deg. C 








BUILDING WIRE AND CABLE 





Rubber, Type ® general purpose power and lighting, minimum quolity 
Type RH general purpose; greater current rating; longer life 
Type RW general purpose; for moist locations 
Type RU general use; saves space 
Type AC, ACL open or concealed wiring, dry locations; Type ACL tor weather or continuous 
moisture 
Thermoplastic, Type T general purpose; saves space; resists oil, grease, fumes, acids, alkalies; 
no braid to deteriorate 
Type TW some as for Type T; for use in moist locations 
Nonmetallic-sheathed 600 open or concealed wiring, lighting and power 





POWER CABLES, THERMOSETTING INSULATION, Above 600 Volts 





Heat-resistant rubber 75 ; general purpose, neoprene jacket or with lead sheath and protective jacket 
for moist or flooded or corrosive locations; high reliability, long life 
Ozone-resistant rubber 75% : general purpose, coverings and application same as above 
Heat. and ozone-resistant 75-80 ‘ general purpose, resists moisture, acids, alkalies, corrosive waters, ois, grease, 
rubber, neoprene-jacketed abrasion; high reliability, long life; commonly used for secondaries, dis- 
tribution, high voltage feeders 
CHECK FOR SHIELDING REQUIREMENTS 








POWER CABLES, THERMOPLASTIC INSULATION 








Vinyl! resin 60 600 general power use; high resistance to oils, acids, alkalies; won't burn; tough 
insulation, no covering 





POWER CABLES, VARNISHED-CAMBRIC INSULATION 
1/e and w/c shielded or 85-70} 28,000 power, lighting and control for high reliability, flexibility, long life; braid or 
nonshielded lead in dry locations, lead in wet locations; also metallic armored; with or 
without potheads up to 7,500 volts; adapted to long vertical runs; suitable 

for 2,300 to 15,000-volt circuits 








POWER CABLES, PAPER-LEAD, SOLID-TYPE, GAS-FILLED TYPE 





1/c or mc shielded or 85-60t 69,000 power in moderate and large blocks; highest reliability; must be lead-sheathed 
nonshielded* and terminated in potheads; minimum overall diameter for a given conductor 
size; highest dielectric strength; highest permissible conductor temperature; 
maximum efficiency; longest life; most suitable for 11,000-volt circuits 
and higher 


- 








CONTROL CABLES, THERMOPLASTIC, THERMOSETTING AND VARNISHED-CAMBRIC INSULATION 


_ 





Vinyl! resin 60 600 with jacket of same material, excellent for this service; resists moisture, acids, 
alkalies, corrosive waters, oils, etc., no braid to deteriorate 
Polyethylene 80 600 with vinyl resin or flame-resistant polyethylene jacket, excellent for this service; 
high dielectric strength and insulation resistance; no braid to deteriorate 
long life, high reliability; braid or lead in dry locations; lead in wet locations 
RH-RW insulation, neoprene jacket or braid in dry locations, neoprene jacket 
Rubber 600 or lead sheath in wet locations; excellent heat and moisture resistance; long 
life, high reliability 


Varnished-Cambric 75 600 





SPECIAL APPLICATIONS 


Bus-Drop Cable 60 








3/c or 4/¢ rubber-insulated cables consisting of 2 or 3 insulated conductors 
and one uninsulated neutral, braid overall 

Flexible Cords 60(75 ) Types SJ and SJO cords; 2/c, 3/c and 4/c with ia, stranding and tough 

neoprene jacket for hard service; resists oils, gasoline, greases, impact, 

abrasion 

Types S and SO cords; 2/c to 6/c with special stranding and tough neoprene 
jacket for hard service; resists oils, gasoline, greases, impact, abrasion; for 
heavier service than Types SJ and SJO 

Vinyl resin, no braid; saves space; resists oil, grease, acids, alkalies, moisture, 
corrosive waters and fumes; long life, high reliability; solid for switchboard 
wire, stranded for control and machine tool wire 

Special flexible stranding, combined tough neoprene insulation and jacket 

Types A, AA and Al for hot, dry locations, for leads to or within apparatus, 
not for general use 

Type AIA, dry locations, to or within apparatus only, not for general use 

Types AVA, AVB, dry locations only; general use, hot locations 

Type AVL (lead covered); wet locations, general use, hot locations 


60 


Machine Tool Wire 60 
Control Wire 

Switchboard Wire 

Arc Welding Cable 

Asbestos 200-125 


125 
Asbestos-Varnished 110-90 
Cambric 110-100 





*Conductors for gas-filled cable always are shielded TVaries with voltage. See specifications 


tUnderwriters’ specifications §$75C in dry locations, 60C moist locations 


Depending on compound 75C for special use only as an appliance cord, 
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longer and keep production going 
than system. 
Grounds often can be removed during 
[wo grounds will take 
it out of, Im some cases, may overload 
transformer until cleared. 
systems as 
ungrounded 


is important. 


longer a grounded 


lunch hour 


windings 


Some prefer grounded 


reasoned above, others 


systems where continuity 


Short Circuits 


Cables play a definite part in pro- 
tection to equipment: their inherent re- 
actance, Three-conductor cable has less 
reactance per circuit foot than three 
l-conductor cables because their spac- 
High 
| 


1ona 


ing between conductors is less 
voltages to ground are producec 
cable 


times by normal switching when one 


system by arcing faults, some 


phase is accidentally grounded, as high 
as 5 to 6 times normal. They can cause 
insulation breakdown, occasionally at 
more than one point 

The 


ng short-circuit 


available for reduc- 


vaiues 


reactance 
it the point 
branch 
ircuit motor, are the feeder cable and 
the 

Otten, 
the cable alone to limit available fault 


i supply to those, say, at a 


local step-down transformer. 


ugh reactance in 


there is en 


value at utili- 


be the 


current to a reasonable 


zation equipment and may 


reason for local systems escaping a lot 
of trouble. 
When 


power 


all the 


only by the 


a short circuit occurs, 


inrush is limited 
mpedance of the circuit or in more 
reality, for short-time cases, the re- 
actance (ac circuits) to the fault. 
Equipment must be protected from 
heavy mechanical forces created by 
they increase as the 
During a short 


circuit of 20 X normal, forces exerted 


magnetic stress; 
square of the current. 
it all points in the current carrying 
circuit are 400 X 

Means for protecting voltage 
circuits beside cable feeders, include: 

1. Use of two or more smaller trans- 
former banks instead large 
bank. 

> 


normal. 


low 


or one 


2 Their use is limited. 

3. Circuit breakers operated in low- 
voltage circuits by selective tripping 
The former may have 
higher first cost but may prevent an 
expensive plant shut down. 

4. Fuses. NEC fuses carry no ac 
interrupting rating. Current-limiting 
fuses can interrupt currents as high 
as 100,000 amperes at 250 and 600 
volts and are approved by Underwrit- 
ers’ Laboratories, Inc. 

5. Solid-grounded neutral: ground 
faults less expensive and of shorter 
duration. 

In selecting any switchgear, the con- 


Reactors 


ir cascading. 
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HOW CABLE USUALLY IS INSTALLED FOR 
PRIMARIES AND SECONDARIES 


Insulated, Lead-Covered Cable 
1. Underground 


a. In fiber- or asbestos-concrete, asbestos, concrete or clay ducts (long runs), 
b. Galvanized conduit, standard or EMT size (short runs), 
c. Occasionally in standard or EMT aluminum or copper alloy conduit (egainst corrosion), 


. Metallic-armored, directly buried or submarine 


2. Above Ground 


a. Metal conduit, standard or EMT, aluminum or copper alloy (against corrosion) 


b. Suspended by messenger, with bare sheath or hose-type jacket 
c. Clamped to walls or columns, with bare sheath or interlock-armored 


Insulated, Braid-Covered Cable 


1. In metal conduit above or below ground (must be dry), standard or EMT steel, occasionally 


copper alloy or aluminum 
2. In interlock-armored construction 
3. In compartments above ground 
4. On insulators, exposed, indoors 
5. On racks, or trays, indoors 


Insulated, Nonmetallic-Armored Cable 
1. Underground, in ducts directly buried 


2. Above ground, on messenger, clamped to walls and columns, in conduit 


Bare Wire and Cable 


1. Outdoors on insulators on poles, brackets or roof supports 


2. Indoors on insulators (special permission), open or in compartments above ground 


tractor must always satisfy two basic 
load ratings, 
and interrupting capacity kva or mva 


requirements amperes, 


Ii he does not have the necessary 
the 


called in. 


in- 


formation to determine latter, a 


consultant should be Before 
breakers for sec 

first and most im 
whether to use 


selecting air circuit 


ondary circuits, the 
portant decision is 


selective tripping or cascade operation. 
Selective Tripping vs Cascade Operation 


In the selective breaker 
trips are so timed that the one nearest 
the fault (farthest from transformer) 
trips first. All breakers must be able 
to interrupt full short-circuit current 
available at their terminals. A mini 
mum of equipment is disturbed and the 
method is by far, more satisfactory. 


system, 


In the cascade system, the same con 
nections may used but breaker 
rating is changed. All tripping is in 
stantaneous. Assuming 
line, breaker A capable of full inter- 
rupting capacity, must have 
stantaneous setting for 80% thereof: 
breaker B adequate for one half and 
breaker C, one third. Thus some 
smaller breakers may be used and in- 
vestment reduced. 

A NEMA ruling prohibits using 
plastic-case breakers cascaded with 
magnetic types; i.e., breakers in cas- 
cade must be of the same general type. 


be 
3 breakers in 


an in- 


Cable Selection 


Cable should be selected so that 


under the installation and operating 


conditions selected it will provide long 
trouble and at the 
When 


these conditions have been fulfilled, the 


est life and the least 


same time the greatest economy 


best cable has been selected 
It is difficult te 


selection le since so manv factors 


} 
rules ior 


» set down 
of cab 
enter and are so variable from one job 
to another. Each job requires consid- 
mn of all these items best known 
to the familiar witl 


man most 


rk and with whom the contra 


he we 


tor should confer. 

You can easily pay too much for a 
suitable cable for the job; also you 
can select the wrong one. 
conductor size, the in- 
sulation and the covering. The cable 
inswering best to all three is the best 
selection, a balanced design. 


here are 
three essentials : 


Selection, 


The conductor size must answer 
these requirements: 
Voltage drop and regulation 
lemperature rise within the limits 
of the insulation 
Reasonable energy losses 
Cross section adequate for short 
circuit heating 
The insulation must satisfy these 
quirements : 
600 Volts 
Cost 
Temperature rise 
temperature rise from load) 
Ease of 
Effects of 
fumes, chemicals, petroleum prod- 
fumes, chemicals, acids, alkalies) 


(ambient plus 


installation 


environment (moisture, 


65 














ictions, particularly 


Equivalent aluminum conductor sizes = many othe: 
] 1d-covered, ar 1S lighter in welg 


See 





Equivalent Aluminum 


Copper Conductor Size 

Conductor mee 

Size Code Other Than Code 
Conductors Conductors 








Awg or Mcm 
THIS IS THE 
PREFERRED 

LIST 








polyvin 


copolivm 


‘opper temperature f 
purposes, other PVC cor 
105C for appliances, etc 
ntly overloaded, all these 
1 may allow c 


und n 
Polyethylene 
industrial pl: 
about 105C; 
rature is 80C.) 


ind TW are used interchangeabl 


for 600-y 


Insulations 


nerati 


r AVA and 


1-Voltage Ozone-Resistant Rub- 
So called because they can be 
at 2 kv to 28 kv; recommended 
to 15 kv; designed to resist ozon 
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ONE OF A DOZEN 
WAYS this “Helping 
Hand” Serves YOU 


The above business-building booklet is only the first mail- 
ing piece from you to your prospects in one of three 
powerful direct-mail campaigns which Sylvania offers 
you Electrical Contractors for only 2¢ per prospect per 
mailing. 

This brand new, 16-page pamphlet explains, in non- 
technical language, how your prospects can save money 
by proper fluorescent lighting maintenance. And—it di- 
rects prospects back to you. 

This mailing is followed by a handy “desk-slide” cal- 
endar imprinted with your name and address. Next your 
prospects receive a dramatic, giant card warning against 
unnecessary losses caused by outmoded electrical systems. 
Following this comes a striking mailer emphasizing the 
need for your specialized experience and know-how in 
everything electrical. 

Mailing after mailing .. . impact after impact. . . this 
carefully organized campaign keeps slamming away for 
you. Sylvania products are not mentioned, just your 
services. 

Sylvania does the work! 
And, there’s no tedious mailing work for you or your 
staff. Sylvania imprints all the mailers with your name 
and address. And, Sylvania mails them direct to all your 
- - prospects ... once a month for 6 months. 
Get behind this And there’s more . . . much more you'll want to know 
about this unique and powerful program. The coupon 
brings you complete details. No.obligation, of course. So, 


profit- making mail it NOW! 


a>” iy Miblem NOW! | pono omsc enn cnnns 


Dept. L-2708, 1740 Broadway 
New York 19, N. Y. 


i a 4 
I'd like to know all about Sylvania’s new Campaign for Qualified 
Electrical Contractors. 
| Name 


FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES 

Da BULBS; RADIO TUBES; TELEVISION PICTURE TUBES; ELEC- | 

We. PRODUCTS; ELECTRONIC TEST EQUIPMENT; PHOTOLAMPS; [05 
TELEVISION SETS id 








Street 





City 
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BE SURE OF THE JOB... 


SPECIFY and INSTALL 


lackhawk 
ndustries 
No. 3626 WIRE HOLDERS 


Top quolity porcelain with smooth 
round edges to protect wire insulation 


1” diameter hole in porcelain 


Porcelain has compression strain only 


Heovy steel base and supporting strap 


2%" diameter base 
No. 22 square shoulder screw cannot slip or turn 


All metal parts hot dip galvanized 


Ideal for aluminum service 
drop cable installations 


Meets Military Specifications 

(MIL-1-787A, 15 April 1952 

superseding JAN-H-787 and 
amendments) 


WHEN YOU BUY ASK FOR B-I 


Write for Catalog © Sold only through Electrical Wholesalers 


wat BLACKHAWK INDUSTRIES 
Dubuque, lowa 


Blackhawk Sntvence Cable Fittings . Staples . Yord Lights 


i Plotes . Locknuts and Bushings . Wire Holders 
Fluorescent Brackets 


- Cable ond Conduit Straps 
oe industries =. . a Supports . Conduit Entrance 








ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Basic Rules for Industrial 
Wiring Design 





Starts on page 63 


which may be a byproduct of high 
voltage operation. Principal types are 
butyl and oil-base. These are high- 
grade compounds and usually have 
both heat and moisture resistance along 
with ozone resistance and other desir- 
able properties Chey can be used 
as well as 600 volts and tor some 
control circuits if the extra cost is 
justified; especially if high imsulation 
resistance is needed on such as low 
voltage, low-current circuits 


Vany Rubber Compounds? 
because no one compound is 
for all purposes; second, each 

compound has a field of application 
where it is most suited; third, cost; un- 
necessary to buy butyl, for example, if 
Type RH will do 


Coverings—Lead sheath, braid and 
neoprene coverings are the principal 
ones. Neoprene can be extruded or 
stripped (over rubber insulation) or 

hose-tvpe covering over lead 
1 varnished-cambric insula- 
tion. One of the most widely-used 
constructions is rubber insulation and 
neoprene-jacket, suitable for conduit, 
ducts, raceways, direct burial or a com- 
bination of any of these. It has excel- 
lent heat characteristics and is resistant 
to most chemicals and petroleum prod- 
ucts, not affected by corrosion, sun- 
light and has no electrolysis problems ; 
lighter weight than lead-covered. 

Lead sheath, the only covering im- 
pervious to moisture, is the old re- 
liable for rubber, paper and varnished- 
cambric insulations; best for moist and 
wet locations; can be covered with 
hose-type neoprene jacket for protec- 
tion against corrosion and electrolysis. 

Braid is confined mostly to dry loca- 
tions in conduit, some ducts, trays and 
troughs, excepting, of course, Types 
RW and RH-RW which are approved 


for wet locations. 


Shielding—All cables should be 
shielded type for certain voltages and 
operating conditions. Be sure to 
specify shielded type when it is needed. 
Consult the cable manufacturer 

Specifications 

Reference to industry specifications 
assures one of a minimum standard 
of good quality. Many companies make 
cable products exceeding specification 
requirements with desirable character- 

(Continued on page 70) 
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This NEW INSTRUMENT Offers 


Greater Convenience in Field Use 


MEGGER* 


This most recent addition to the Megger 
family of electrical resistance measuring 
instruments is a general purpose type with 
self-contained power supply. The set is 
available in two models, both having the 
same ranges of 0 to LOOO and 0 to LO,000 


Model |B carries batteries and 


microhms 


Model IR has a built-in rectifier which 
" 


nto any ordinary lighting circuit 


LOW RESISTANCE OHMMETER 


outlet. Ample space is provided for the 
storage of all necessarv leads and prods 
in a compartment of the same case 

rhe complete unit. with either battery 
or rectifier weighs only about 19 pounds. 
It is. therefore. easily portable and con- 
venient to use in the field 

Write for Bulletin 24-46-ECM which de- 


scribes these new instruments ¢ ompletely, 


Schematic diagram of electrical connections for the Megger Low Resistance Ohmmeter 





RECTI- 
FIER 

| POWER | 
SUPPLY 





JAMES G. 


ELECTRICAL 
SPEeo ME 


TESTING 
SURING 


INSTRUMENTS 
INSTRUMENTS 


BIDDLE co. 


1316 ARCH STREET 
te 


LABORATORY @ SCIENTIFIC EQUIPMENT 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 








BIDDLE 
Justrument Mews 


POCKET INSTRUMENT 
FOR CIRCUIT TESTING 
MIDGET MEGGER® 
CIRCUIT TESTING OHMMETER 
Measures Electrical Resistance 
From 0 to 200,000 OHMS 


lhis ideal tool kit or pocket instrument has 
a direct reading scale with no calculating 
to do. Operates independently of the exact 
voltage of the battery that supplies its 
current. Supplied with selection of double- 
range scales. Covers extra wide field of mis- 
cellaneous measurements of coils, resistors, 
contacts, windings, circuits, relays, ete. 


B Type with 
battery switch 
on the instru- 
men, 


test prod han- 
dles. 


A CONVENIENT KIT 
FOR THE ELECTRICAL 
MAINTENANCE MAN 


If you are concerned with all-around-the- 
plant electrical tests and resistance measureé- 
ments, vou will find this handy 6 Ib. kit 
indispensable 

In addition to a Midget Megger Circuit 
Testing Ohmmeter as 
described above, there 
is a Midget Megger In- 
sulation Tester for 
detecting dirt, mois 
ture, and deterioration 
in advance of failure 
or for trouble shoot 
ing on breakdowns 


Bulletin 21-85-ECM 





H James G. Biddle Co 
1316 Arch St Philadelphia 7, Pa 
Gentlemen: 
Please send me items checked: 


24-46-ECM } 21-85-ECM 
NAME 
JOB FUNCTION 


COMPANY 


ADDRESS 
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~pr A V; A 


WHETHER the “fire” problem is 
minor or major, your primary concern 
is to make sure the system is “‘fool- 
proof”. Faraday stations, control pan- 
els, complete systems are known 
throughout the industry for their de- 
pendability. Protect with the best— 
Faraday. 


@®e@ee @- 


papncdy GELS 


The “electrical nerve network” that keeps big 
or littl plants going must be better than 
average. Years of experience, design, know- 
how have made Faraday visual and audible 
signaling devices the outstanding brand. IIlI- 
ustrated Model ATL-700 Vibrating Bell is 
one of the many in-plant units planned for 
better department coordination. Buy Fara- 
day—they’re dependable. 


THE EMBLEM 
OF SIGNAL SERVICE SINCE 1875 


FARADAY SIGNALS AND SIGNALING 
SYSTEMS ARE ENGINEERED AND BUILT 
FOR THE HIGHEST STANDARDS IN 
PERFORMANCE AND DEPENDABILITY. 











\__.\ HOLTZER-CABOT FARADAY STANLEY & PATTERSON ce 





Spent fahaday /nc. 


| ; CONSOLIDATED BY: 


ADRIAN, MICHIGAN 
BELLS - BUZZERS - HORNS « CHIMES + VISUAL 
AND AUDIBLE PAGING DEVICES AND SYSTEMS 


oo 
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in addition. Principal specific: 
ions covering industrial cable are: 
Underwriters’ Laboratories, In 
Rubber and thermoplastic-insulate 
building wire, mostly 600 volts. 
: a, rubber- and thermoplas 
ind b, varnished-cambric 


power cables, 600 volts and 


-Paper-insulated power cab] 
600 volts and higher. 
Insulated Power Cable 


clation, 


nsulated may 

potheads up 

phase indoors, and, 

mpound resistant to 
, up to 8 kv outdoors; in 
iny location above 8 kv. 
course, always make a 
iny voltage. Some manu- 
recommend terminations 
heads at higher than 8 kv 
insulated, neoprene-jacketed 
itself well to termination 
as it usually is single- 
isiest to handle and ter- 
s little room. In making 
n this cable, be sure to 


oO |} icke t 


insulation. 


Conductor Size 


manufacturer 
The current-1 
tables usuall 
ible manufactur 
EA tables are 
and main feeders at 
account such items as 
7 


) > 
nitinued n pa é 
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...for service, quality, 


true economy, 


always specify... 


dewices 


. acomplete line offering long-life, 
trouble-free performance, and price 
ranges to fit every job requirement. 
Leviton’s vast selection makes 
standardization simple, too. 

For residential, commercial, iy 
or farm installations 


leading architects and for residential use 
contractors specify 
. ' combination devices of T-rated switches and 
Leviton “tested” devices. receptacles . . . T-rated flush toggle switches . . 
ceiling receptacles, porcelain or plastic, with 
or without outlets... 


| 


for industrial and commercial use 





T-slotted, double contact, 2 and 3 wire 
receptacles, flush or mounted on covers... 
brass shell, plastic or porcelain pendant sockets 
and switches... cartridge and plug fuse 
cutouts... entrance switches 

Lev-o-let surface. installation 

devices for farm, factory, 

camp and cellar... 

flush and butt mounted 

flourescent, slimline, 

and circline devices . 


Send today for the new Leviton catalog — 96 pages of valuable wiring 


information and full descriptions on more than a thousand Leviton devices. 


LEVITON MANUFACTURING COMPANY 


main office: Brooklyn 22, New York « warehouses in: Chicago and Los Angeles 


plants in: Brooklyn, New York © Hillsgrove, Rhode Island * Pawtucket, Rhode Island 
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Make Stronger, Safer —wn'tmin” “*""* 
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factor, ambient temperature, volt- 
age rating, insulation characteristics, 
grouping of conductors, type of instal 
lation. 

Conductor size for short-circuit 
heating is another matter. With wider 
and wider use of circuit breaker pro- 
tection on feeders and delayed trip- 
ping of breakers in series back to the 
supply, cable must be able to with- 





stand short-circuit heating during the 
delay period. For example, a 100-hp 
motor feeder cable may be required to 
carry 15,000 amperes for some seconds, 
which may mean a much larger cross 
section than necessary for continuous 
load. Conductor size for this require- 
ment should be based on allowable tem- 


PERMITS VISUAL INSPECTION WIRE CONNECTOR perature rise, depending on the ineuin- 
tion, and time in seconds. Some such 
OF JOINTS AT ANY TIME 


EXTRA-STRONG tables are avilable in the technical lit- 
SHELL 
.-- Easy to Use... Sale 








erature. 


OreecTec —) Aluminum and Copper Conductors 
STRENGTH a ‘ 
4 Copper conductors are preferred by 


' ie. 
“— 1 f ; 
I > EXTRA-LONG > many contractors because, of course, 
at ‘\ snrat they know most about them and how 
rT . ' \ to use them. Aluminum conductors 
Strip wires and in- a . hei 
sert ends in set- @ Tighten set screw now are being used more and more. 
eS be binacamct SOLID Practically all low voltage and many 
_—_— BRASS SLEEVE high voltage cables and wires are avail- 
+A : ; 
F SET-SCREW able with aluminum. There are, how- 
: ever, a few things to keep in mind: 
iS, | Approved ror 600 voirs 1. Current rating—The NE Code, 


“ 


Clip. off surplus —- “| AS PRESSURE CABLE CON- 1951 states that the continuous ampere 
wite onde flush 7 Screw shell over NECTORS FOR GENERAL USE rating for aluminum conductors under 
Code jurisdiction shall be 84% of that 
@ With IDEAL Set-Screw Connectors you can make perfectly insulated, of the same size copper conductor 
super-safe splices in branch circuit wiring, fixture hanging, machine This is not so good a guide to selection 
and appliance hook-up— in just a few seconds per splice! They let you for low voltage industrial and commer- 
make changes in circuit layouts easily—just unscrew and re-use the same cial work. Voltage drop is better be- 
connectors ! Or inspect joints at amy time! Extra-long, extra-strong — cause many Code sizes based on cur- 
IDEAL Set Screw Connectors offer you a new high safety factor that rent rating are inadequate for voltage 
eliminates chance of flash-overs at higher voltages and insures against drop 
service failures. They are corrosion-resistant—shake-proof—pull-proof Copper—I 
— built to be safe for a lifetime by IDEAL, for 27 years the contractor's for high vol 
first choice for precision-built, top-performance wire connectors. Try are available for copper conductors in- 
" IDEAL Set -Screw Connectors on sulated with paper, varnished cambri 
‘/DEAL) FREE SAMPLE your very next job! r rubber. showing the permissible cur- 


ratings under various conditions 








i 














PCEA tables principally 


oltage and primarv cables, 


IDEAL INDUSTRIES, Inc \ ON installation and operation; viz., in 

\ Two sizes, listed by Under y ‘ ; 

\ writers’ Laboratories, Inc \ - - . e ° 
for all common wire } 100% to 30°% load factor, corrections 


1041 Pork Avenue, Sycamore, Iilinois air, in ducts, aeri ally : 1- or 3 conductor 
Please send us free samples and catalog 
information on the new IDEAL Set-Screw \ combinotions 7 te ambient temperature and other 
Connector ‘ SZ items. Information for any specific 

‘“ case may usually be obtained from the 


NAME + - . 
a ~~ Sold Through cable manufacturers or in catalogs and 
COMPANY xe America's Leading books of technical data published by 
~ _ Distributors sheen 
ADDRESS. . caecum hem. ’ ; 
a Aluminum The pr wcedure for cor- 
city . ZONE STATE a ——_— = ~ (Continued on page 74) 


ee es ees cee ee we wee we wee we we ee i ee 


72 ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . AUGUST, 1952 





DRIVE -IT 
SPEEDS ELECTRICAL 
WORK 





Drive-It was used extensively by the electrical contractor on the new courthouse at 
Tampa, Fla. Conduit, panels, boxes and light fixtures all were quickly and eco- 
nomically fastened to concrete with Drive-It ‘‘300"'. For fast, sure anchorages to 
concrete or steel use Drive-it, the powder operated fastening tool. 


aplit-second fastening to 


Drive-It uses a small powder load to drive hardened steel 
pins into concrete or steel. No power lines! No drilling! 


Binge Sate 

Eee se 

Ne N Di 
DRIVE-IT cannot be dis- 
charged accidentally due to 
the push and turn sequence. 


This, plus the large safety pad 
makes DRIVE-IT triple safe. 





Exclusive Automatic Barrel 
Extension for fastenings in- 
side junction boxes or other 
recesses. 


DRIVE-IT is the only powder- 
actuated tool approved by 
Underwriters’ Laboratory. 





_ > (, 
N —} | DRIVE-IT ‘300", lowest 
( cost fastening tool. Low 


‘ Original cost and low oper- 
DRIVE.-IT is the only powder- tigi Se pir pool P 
actuated tool which requires Exclusive Swivel Safety Pad 9 4 
but one standard power load easily rotated for getting into 


regardless of penetration de- close quarter work. 9 
sired. MAIL THIS COUPON TODAY! 
~ POWDER POWER TOOL CORP. 
0718 S. W. Woods St., Portland 1, Oregon 


Canada: Ammo Power Tool Co., Ltd 
735 Broadway, Vancouver, B. C. 

















[_] Please send FREE catalogue and literature. 
(_] | want a FREE demonstration of DRIVE-IT. 


Name 


OVER 50 TYPES AND SIZES Street 
City 
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“BROAD-JUMPING” FURTHER 
than anyone before, Jesse Owens, 
American, set a world’s record 
in May, 1935, with a sensational 
leap of 26 feet, 814 inches. 


JENKINS 


GOES FURTHER.TOO.. 


GUARANTEED FOOTAGE — You get full meas- 
ure with every roll. Tapes up tight to the last inch. 
NO WASTE— Gold Seal Friction Tape tears 
evenly, does not ravel, conforms closely to un- 
even surfaces 
HIGH DIELECTRIC STRENGTH—lLess footage 
is needed per job. No pinholes; one thickness 
insulates 
LASTING “TACK" — Gold Seal sticks to the job 
under toughest conditions of cold and moisture. 
EASY HANDLING — Gold Seal does not peel, 
dry out or smear the hands in hottest weather. 
=> =j4 FRICTION and RUBBER TAPES 
In either 10-roll cartons or single 
rolls. Every roll sealed in cello- 
phone, stoys fresh. Jenkins Bros., 
(Rubber Division), 100 Park 
Ave., New York 17. 


Jenkins Bros. moke Diomond Seal Friction ond Rubber Topes 
olso, which meet ASTM ond Federa! Specifications. 
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rect selection of an aluminum conduc- 
tor, until similar tables are available, 
to select the correct copper size, for 
ur installation then 
| help of the table, obtain the 


requirements, 


the 


show S 

Code 

The 

and should 

ll cases, to be 
e aluminum conductor 1 

» at least 2 AWG sizes larger than the 
! An aluminum 
as a copper 


will produce voltage drop 


r conductor. 
conductor of the same size 
conductor 
in inverse proportion to their conduc- 
tivities, 100/61. 
per conductor will carry 150 amperes 
100 feet at 1-y 


mductor of the same 


Therefore, if a cop- 


It drop, an aluminum 
size will carry 
same current only 61 feet at 1-volt 
rop. (or 0.61 x 150 = 91.5 amperes 
for 100 feet at 1-volt drop). 

mdutt Si re \ 


cable with 


of the same 


sarily require 


and therefore 
in larger sizes, 


led 


needed, 


; hence 


alumi- 
itive and 
Up-to- 
obtained. 


num < I u T tl tor 
not with it. 
date information 
Briefly, 
unsuitable 


every ody agrees 
should be 
the technique for copper is 
for aluminum; principal 
the aluminum 
oxide on the strands which forms an 


reason is presence of 
insulator and must be removed to make 
1 good connection and prevent internal 

ion. Another is the 38% 
coefficient of expansion of 
High compression 


unt; during compression, the 


greater 
aluminum 
over that of copper 
is param 
wiping action of the metal surfaces 
giving low elec- 
fittings 
be made tight and stay tight; 
a relaxation of pressure tends to in- 
and raise re- 


breaks the oxide filn 
trical resistance Pressure 


should 


crease oxide formation 
sistance. 
large job, contractor 


used compression fittings up to 350,000 


On one the 
cm, argon welding for large sizes. Ac- 
cording to the manufacturers, compres- 
sion fittings and bolted connectors are 


available for all sizes. Compression 


for 


ips and splic es and may be 


types are of aluminum material 


terminals, t 
preferable if the expense of tools is jus- 
used in small spaces as in 


tified; c 


witchgear; clamp types of aluminum 
or speci ] 


tinned w 


bar. he 


copper alloy, both usually 


hen connected to copper bus 

ompression and 
ivailable for conne 

luminum to aluminum and aluminum 


copper. pounds are ré 


-om- 
vy ome manufacturers to be 


1 these fittings, to keep mois- 


1 other reasons. Better r¢ 


fittins 


laimed by using 
the particular size conductor, 
ra range of Sector-shape 


$1zes. 
connectors are available for sector con- 
ductors so the conductor does not have 
deformed. 

Argon welding is a good 
done must be fairly 
technique. The same may be said, to 
a lesser degree, perhaps, of soldering, 
for which fluxes and solders are avail- 
able for EC aluminum, the common 
type used in electrical work. Other 
methods are the use of screwed fittings 


to be 
method if 


hice A 
right; precise 


ind other welding methods. 

It is preferable to obtain from the 
detailed instructions on the 
fitting or method. 


suppliers, 
use of any 
Primary Feeders 


The 


Té eders, 


of primary 


rat- 


proper selection 
5 kv and higher voltage 
ing, is subject to application of special- 
ized knowledge for best results. If 
the contractor lacks this knowledge, it 
is preferable to consult the cable man- 
ufacturers, submitting full information 

Principal insulations above 6(0-volt 
rating are paper, varnished 
and ozone-resistant rubber, very little 
thermoplastic excepting for 
lighting. The foregoing remarks on 
cable selection apply in general equally 
well to 7 


I 


cambr Cc 


series 


mary as well as to secondary 
feeder 
Secondary Feeders 


consist of 
Open- 


Secondary feeders can 


cables, busways or open wires. 
wire construction is probably cheapest 


to install but lacks mechanical protec- 


tion, requires care in routing, react- 
, 


ance is greater than multi-conductor 
cable or 1-conductor in conduit; hence 
voltage drop is greater than for cable 
but about the same as for busways; in- 
doors, requires special permission from 
the inspector. 

Cable is most widely used. Aside 
from unusual cases, loads on feeders 
above 400 amperes are deprecated; 
cables become bulky and conduit ex- 
difficult to install; 


om page 76) 


pensive: more 


(Continued 
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architect’ 
Neilso" Goidberd ond Heid! 


Electrico! Engine’ 
A 5. Kun 


Electrico! Contractor 
Keysto" Electric <> 
Ene, pennsylvon'® 


saving in snstallatio 


while isp 


asy: 


and 


o new snstallation 
d, thot will use 


The time 





Genuihe Joe Says: 


You know 
you’re RIGHT 
when you 
replace 


Wagner Motor Starting 


Capacitors 


You can be right every time...if you always replace with 
genuine Wagner capacitors. Just check the capacitor number, 
stamped on the Wagner Motor nameplate, and take all the 
guesswork out of replacements. You know that you'll get the 
exact same size—mounting brackets—terminals—and high 


quality that Wagner originally specified for the motor, 


Do you have Wagner's Fast-Moving Parts Bulletin MU-122 
and Motor Parts Catalog MU-40? If not, write for your copies 


today. Every repair shop can use these helps. 
WAGNER ELECTRIC CORPORATION 
6413 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


MOTORS - BEARINGS - STANDARD ROTORS 


BRUSHES - CAPACITORS - COMMUTATORS 


650 AUTHORIZED SERVICE STATIONS 
OR PARTS DISTRIBUTORS 
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amount of load dropped on a fault is 
considerable. Cable in conduit offers 
a high degree of protection. Inter 
locked-armor cable (Types AC, AC\ 
and ACL) also offers a high degree of 
protection, is easy to install, can be 
used for secondary or branch feeders ; 
often confined to cases where conduit 
is difficult to install or where distance 
is comparatively short; to 600-volt (or 
less) circuits, and to dry locations ur 

less conductors are lead-covered: has 
higher current rating for same con- 
ductor size, and installed cost often is 
less than cable in conduit (more 
amperes per dollar). 

Busways are used for take-off 
several individual machine feeds 
one area, particularly where regroup- 
ing or changing the entire area, as in 
auto plants, may be required at 
tervals. 

Branch circuits usually are wire and 
cable. See N E Code for minimur 


Standardization of Cable Sizes 

Even though for some applications, 
cables mav not be loaded to their rated 
capacity, the contractor takes less time 
to order and install when using stand- 
ardized sizes; the owners should be 
readily convinced on any job there are 
definite advantages. Some are 

1. Possible to order cable promptly 
without waiting for a detailed layout 

2. Possible to order large quantities 
of cable, conduit and fittings and save 
on quantity purchases. 

3. Inventory and_— stocking 
simpler, space is saved 

4. Unless load is accurately known, 


as in unit loads, choice of conductor 


size is but an estimate because loads 
cannot be determined precisely: better 
to use a standard size you know is larg 


enough 
Lighting 


The light output from incandescent 
lamps varies directly as the 3rd or 4th 
power of the voltage and the average 
life varies inversely as the 7th power 

f the voltage. Fluorescent lamps ar 
not affected so critically excepting 
when the voltage falls too far low 
rated, they may go out. Full-rated 
lamp voltage—and steady—is required, 
preferably within 1 or 2 volts above 
or below. Take lighting circuits pref- 
erably off nonfluctuating buses 

To avoid fluctuation, some plants use 
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r @ 
separate feeders direct from the supply 
and step down to 3-wire secondary Ounc 
feeders as required eee 
Layout for Emergencies 


Though they may seldom happen, the eat new 64- é 
the contractor may well consider emer- 


gencies. Here are some items that may 


help 
1. Liquid- and oil-filled transform- 
ers are claimed to take overload best 


Fans of adequate capacity applied to 


these types will raise continuous rating 


1001 shortcuts to save you time... money... 
materials with hydraulic tools 


yn design and operating conditions. and hand tools 
Consult manufacturers for details. 


2. Paper-insulated cable, per AEIC 


(industry) specifications, mav be over- 


by 15% to 20% or more, depending 


loaded to specified emergency tem- 
peratures above normal, for an aver 
age, over several vears, ot one period 
(not exceeding 24 hours) per vear, but 


1 


for a total of not more than 4 periods 

12 cutive months; this 

yprecia loss of 
expectancy. These higher temperatures 
may be translated into ised rating 
after conductor size In f i 
stallation have been determined 
3. Varnished-cambric, some rubber 
and Types T and TW thermoplastic 
insulations mav be overloaded to some 
extent, all dependent on several factors, 
but no standards have been set up. 
The rubbers include the higher-grade 
types such as ozone-resistant, Types 
RH, RH-RW, some network com- 
pounds. Consult manufacturers. It is 
better not to overload these type cables Here’s the greatest collection of ideas — you may find a “gold mine” in any 
at anv time for more than a few min ever compiled on new uses for hydraulic one picture. 
f tools and hand tools. The IDEA BOOK You see, the same Blackhawk hydrau- 
gives you the benefit of ideas developed lic tools you now use for bending pipe 
and applied by hundreds of users of and driving knockout punches make 
cea iis tala 2 : +r Blackhawk equipment. Most important, many other jobs easier, faster, safer. 
s] -time ratings for short-ctrcuit the IDEA BOOK will stimulate you to With them, you can pull pulleys, move 
heating of cables which endures usually create your own ideas . . . will show motors, install heavy equipment, handle 
for less than one-half minutes. how Blackhawk equipment can solve many other allied jobs. Like so many 
special problems for you! So — send others, you'll find savings in time, money 
for it! You'll want to read every page and materials are often spectacular. 


IDEA BOOK contains all the facts on how you can 
WIN BIG CASH AWARDS 


in big Idea Contest. Every 90 days Blackhawk will give generous cash awards 
and citations for the best original ideas using Blackhawk equipment. Get your 
copy of the IDEA BOOK today for complete details. 


ASK “THE MAN WHO KNOWS’— 


Representatives of leading supply houses have full facts on these products. 


FOR FREE COPY, CLIP THIS 
COUPON AND MAIL TODAY 


utes: rather have reserve capacity in 
the form of adequate conductor sizes. 


Items 2 and 3 above do not refer 1) 


Headquarters for indus 


ttlak Una tanks she the BLACKHAWK MFG. CO. Dpt. M-2082,Milwaukee 1, Wis. 7: 
world’s most complete Please send me immediately a FREE copy of your new 64-page, 
line of hydraulic tools profusely illustrated IDEA BOOK 4q 
Name 
ARTHUR B. LOVATT, owner of Lovatt | 
Electric Service Company, Hackensack, <tr ou 
N. J., is shown here checking a winding CUS CumEns Firm ° a 
job in his large, modern motor repair Address 
shop. Mr. Lovatt has been in the motor City Zone State q 
repair business for over twenty years and 


2 member of the NISA a fF Ff Ff . tae il g as m 
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“THE LORD BALTIMORE PRESS, in their new $2 mill 


lion 
plant, chose G-E magnetic starters for long-lasting protection on 
this huge Harris ITL press. Main drive 


is controlled by a full- 
voltage. fuse disconnect 


, reversing G-E magnetic starter, while two 
more G-E magnetic starters protect feeder and delivery motors 











Three more leading 
44 


Magnetic 





EASY INSTALLATION is another reason companies prefer G-E 


starters. Here, one is being installed on a Pneumatic Scale Corp. 


labeling machine. Note accessible wiring terminals all in front. 





$9 


Lh 





= 


PNEUMATIC SCALE CORP. LTD. makes complex bottling THE VAN DORN IRON WORKS?’ Sales Manager 
and packaging machinery. They report that G-E magnetic starters J. J. Reichel, pointing to Van Dern plastic molding machine, says, 
give dependable service, fool-proof motor protection. Above, “G-E magnetic starters are the best long-term assurance we can 
Pneumatic “bottling line” is being assembled. It cleans, fills, caps give customers against motor burn-outs. We've used them on over 


and labels—uses G-E magnetic starters to protect its motors. i000 machines and never a complaint on electrical equipment.” 


industrial plants report: 


Motor Starters last longer!” 


The Lord Baltimore Press, Baltimore, Md., the Van Dorn Iron Works, Cleve- 
land, Ohio, and Pneumatic Scale Corp., Ltd; Quiney, Mass. are among the 
thousands of companies now profitably using G-E Magnetic starters for 
longer lasting protection, 





This extra long life is due to many exclusive G-E features, such as the 
permanent air gap, cold-moulded are chute, and the famous G-E “Strongbox’% 
Coil. General Electric magnetic starters eliminate metal-to-metal friction, have 
permanent lubrication, self-cleaning silver contacts . . . everything you need 
to operate and protect your motors . . . longer. 


WIDEST VARIETY: General Electric manufactures the most complete line 

of motor starters. You have your choice of all popular NEMA sizes in Gen- 

 ; 2 Saigo “i gey ar mee eral-purpose, watertight, dust-tight and explosion-proof enclosures. Also, G-E 
oe Ria Seley Se SPO i SNES starters are easily modified to meet special requirements. 

ope ey ee See hae: Roig _ OFF-THE-SHELF DELIVERY: You can get G-E starters, right now, by contaet- 

Be ee aa ed se ing your nearest G-E Apparatus Sales office or authorized distributor. For more 

information, send coupon today. General Electric Co., Schenectady 5, N. Y. 


GENERAL @@) ELECTRIC 


Send me your new bulletin GEA-5781 on G-E magnetic and manual starters, and control 





; accessories for pl g ani diate project |) for information only. 
EXCLUSIVE STRONGBOX COIL shuts out dust, 


| 
| NAME TITLE 
oil, moisture; can’t be damaged by slipping | 
| 
| 


COMPANY 


screwdriver —only maintenance tool needed, ADDRESS 
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This lighting 
voted @ 
the compe 
industrial 
Equipmen . 
Electric? mitte 
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‘Gravbor Electric 


trol was 
4 Certificate " 





A. 8. Sutherland Company, Lawrence, Mass. 
Lighting Engineer: H.R. Loeschner, Lawrence Gas & Electric 
Co. Lighting Consultant: Ralph L. Huse, Graybar Electric 
Co., Boston, Mass. Contractor: Lawrence Electric Supply & 
Construction Co. Fixtures: Litecontrol No. 5928 8 foot slim- 


line, No. 5926 6 foot slimline, and No. 5924 4 foot slim- 
line fixtures, with No. 9015 Holophane Controlenses.* Lite- 
contro! No. 5900— 22 adjustable supplementary Spotlites 
Watts per square foot: 3.8 (slimline only). Average intensity 
on counters: 60 footcandies in service 





This department store is light in 
a cheerful way ... bright, but not 
“glarey” ... right, in the way that 
makes cash registers ring. 

Looks like a brand new store, 
doesn’t it? Actually, it’s a dra- 
matic example of what skillful 
remodeling can do. Design is 
simple, neat, fully integrated 


* @HOLOPHANE CO., INC 


80 ELECTRICAL CONSTRUCTION AND MAINTENANCE 


it! and Sales Ri: 


with the unobtrusive Litecontrol 
Recessed Fixtures. 

Spotlites are arranged in the 
rows to give extra light exactly 
where needed. And even the 


spotlites are recessed to keep the 


+, 22S SUNS Woe ERD RRUEEIOG BOs 


Vd 


ooo 





ceiling smooth and attractive. 
To save time and trouble... 

to get results you'd be willing to 

advertise . .. call in LITECONTROL 

on your next lighting problem. 
Why not write today! 


PRP RE y TE OEY 


LITECONTROM dZ42%re7 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


DESIGNERS. ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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EMERGENCY POWER for Jackson Memorial Hospital in Miami is provided by 
this trio of Caterpillar D397 diesel generator units. Each is rated at 314 kw 


Hospital Has Full 
Load Standby Service 


DESIGN 
Regardless of high winds, hurricanes 


r the seasonal storms which lash the 


Florida coast, normal operation is al- 
ways assured at the Jackson Memorial 


Florida. \ cur- 


Hospital in Miami, 
¥ program, which will 


rent construction 
expand the hospital to 1200 bed capac- 


itv, includes a with suf- 


power house 
ficient standby generating capacity to 
hospital electrical load 
in any emergency. 


carry the full 

Three Caterpillar D397 diesel gen- 
erator sets are installed in the power 
1 unit is rated at 314 kw 
ind provides 3-phase, 60-cycle cur- 
rent at 4160 Transformers 
step down the voltage to the 120/240 
utilization voltage of the 


house. Eacl 
volts 
hospital elec- 


trical 


The 


system 


generator sets will operate in 
parallel with the use of a panel switch- 
board. Special steel-grating platforms 
ilongside each engine facilitate check- 
ing, lubrication and servicing. Ex- 
haust mufflers and intake air silencers 
provide Air 
starting is used and engine cooling is 


help quiet operation. 
by means of heat exchangers 

The trio of generators, designed and 
produced as packaged units, protect the 
hospital’s combined medical-surgical- 
dental facilities against power failure; 
will handle the entire hospital electrical 
load in case of an emergency. 
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Automatic Test Cycle 
Speeds Switch Production 


PRODUCTION 

Electricians who have installed and 
used the familiar Levolier lever-action 
switch made by the Electrical Divi 
sion of the McGill Manufacturing Co., 
Valparaiso, Indiana, know of the rug 
ged construction 
antee of the unit. 
tee stands quality 


and lifetime guar- 
Behind this guaran- 
and the 
wealth of production know-how at the 
McGill plant. 

Indicative of such know-how is the 
automatic test unit recently installed 
in the modern conveyorized produc 
tion line. Whether or not a 
leaving the assembly presses reaches 


materials 


switch 


the packaging end of the conveyor line 
depends upon the answer given by this 
electrically controlled machine, de- 
signed and built by McGill's chief pro- 
duction engineer Marvin C. Carlson 
and the Robert L. Miller Laboratory. 

As switches come off the assembly 
presses they fall on the conveyor belt 
and are diverted into tote pans at the 
test unit. The operator takes the 
switches from the pans and “loads” 
into twelve individual blocks 
mounted on the perimeter of a covered 
turntable. As the turntable rotates on 
its vertical axis, each switch passes 
seven stations. The first places the 
switch on the “off” position ready for 
the test. The next four stations on the 
circle actually test-operate the switch 


them 


eight times under a 750-watt lamp load 
at from 240 to 250 volts. Switches are 
“T” rated at 6 amps, 125-volts, or 3 


amps., 250-volts. 


SWITCHES ARE LOADED in holders on 
perimeter of slowly rotating turntable; 
go through first test station; then 


operated nozzle at second and third test 
stations. Switches undergo fourth 
then . 


test 


ARE EJECTED TO conveyor belt, if all 
tests have been passed; or rejected into 
covered chute at right if defective 
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Why Good Electricians Choose 


Rizal 
4P Geared Pipe Threader 


FRITZ TOOLS make good workers better 


ig 


i, 
\~ 


o 


(| 


No. 4P, 22" to 4” Conduit 


Extra easy to carry and put on conduit 


*& Balanced loop handles—easy to swing 4P where you 


want it 


Mistake-proof workholder sets to size before put on 


conduit — only one set screw. 


Practically no upkeep—drive pinion in oilless bronze 


bearing; safe enclosed gear 


4 sets of 5 high-speed steel dies for 244", 3”, 34", 4 
conduit. Ratchet handle; RttatO Universal Drive 
Shaft available 


* Buy efficient 4P at your Supply House. 


THE RIDGE TOOL COMPANY * ELYRIA, OHIO 


"ORY 


Work-Saver Pipe Tools 


= 
7 z~Z:;,  * 
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CLOSE UP OF TURNTABLE showing indi 
witch holder of limit 
cams ft test 


vidual and array 


witches and control 


quence 


~~ 


vertical cabinet 
for 


BANKS OF RELAYS 
perate limit 
rious phase 


Load lamps are 


yctuated circuit 
of the complete test cycle 
at top of cabinet 


witcr 


In ad 

s (second at 
rroup) lubricate tl 
ng and contact point 
| lever-mount 

to 


grease and 


with a 
idapted hand 
ir through limit-switch ¢ 
lenoid valves Relay circuit 
1 disconnect the lamp | 
so interlock: 


tion; are 


pra tically 


circle. One 1s 


the 


station tor 


ns on 
switches which 
fully passe d the test cy le 
the “reject” station for 

) have failed at one or 

\ solenoid plunger 

each switch block on 

s out the switch at 

as predetermined 
relay circuits. 

t which weathered the 
fall on the production line con- 
belt and continue to the pack- 


acnhine s 


have 
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Specify Roebling V. C. Cable for top resistance 
to heat, oil and grease 


THROUGH continual laboratory developments 
and progressive manufacturing methods, Roebling 
Varnished Cambric Cable has been constantly im- 
proved. Today this cable has absolutely top resist- 
ance to heat, oil and grease . . . and it’s the most 
dependable cable you can use for leads on gen- 
erators, transformers, motor and oil switches, and 
for general distribution of heavy power loads in 
manufacturing and industrial plants. 

Roebling V.C. is made in single conductor sizes 


from 2,000,000 C.M. to #14 A.W.G.; in multiple 
conductor sizes from 750,000 C.M. to #14 A.W.G. 
Recommended for use to 17,000v between phases 
in single or multiple conductor construction; and 
to 26,000v for single conductor grounded neutral. 

Large quantities of Roebling’s complete wire 
and cable line are now required for rearmament. 
We and our distributors will, however, do all that 
we can to meet your needs. John A. Roebling’s 
Sons Cotapany, Trenton 2, N. J. 
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Garcy is always finding new ways 


<—™ to make my job easier... and 


This New GARCY © 
Adjustable Stem Hanger 
is a Honey! 


ADJUSTS AS EASILY AS A-B-C...SAVES TIME... SAVES MONEY 
‘ VISUAL INDICATION of what is happen 


Here’s How It’s Done... ing during test cycle is given operator 
by pilot light panel on face of relay 
cabinet. Air hose connections in fore 
ground are for grease nozzles at two test 
stations 


A. stem HOOKS 
ONTO HICKEY... an 


department; those which have 


a ook- - F : 
easy hook-on attach ailed are thrown into a covered chute 
} 


ment. No nuts or bolts ges : : : 
. and end up in a waiting tote box. 
needed. Canopy covers - : ; ‘ 
: [he test machine is an ingenious 
standard outlet box, - \ - : 12a; 
combination of levers, cams, limit 

whether recessed or sur- 


switches, solenoids and relays. While 
face mounted. the former are mounted on and around 
the turntable, the relays are compactly 
mounted in a large enclosed vertical 
panel at the back of the test machine. 
Che face of this panel contains a set 


B. STEMS ATTACHED ies of pilot lights to give a visual indi 
TO FIXTURES ON cation of what is happening to the 
THE FLOOR before switch under test, also whether all 
hanging. Easier to han- cams, limit switches and relays are 
dle . . . faster to work functioning properly. 

with. Before development of this auto 


matic test machine, all switches were 
lubricated and test-operated by hand 
When the accompanying photos were 
taken, the machine was breezing 
C through 1,600 switches per hour. It 
» EASILY ADJUST- has a capacity of 2,100 units per hour 
ED ... a few turns of when the turntable motor speed 
the stem lengthen or nereased 
shorten it to compensate It is obvious that this new test unit 
for uneven ceiling con- is paying off in production for McGill. 
ditions. More than that, it completely elim 
inates the possibility of “human error” 











which is always inherent in operations 
{a highly repetitive nature 
New hanger bulletin sent on request. 


lighting 


svomem | Scrap Metal Rig 
Speeds Wire Handling 
WIRING 
Mas Gary lighting Cotslep sow Wire handling on the job has been 
Pete. We for your enpy, made a more efficient and quicker 


chore through the use of a wire spool- 


GARDEN CITY P LATIN G & MF G6. C¢ 0 2 ing rig made up at the Arrow Electric 


Company, Waco, Texas. This rig has 
1750 NORTH ASHLAND AVENUE ¢@ CHICAGO 22, ILLINOIS proved particularly useful in handling 
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INSTALL AB-I CIRCUIT BREAKERS 


Customers know Westinghouse AB-I Circuit Breakers 
offer outstanding circuit protection for today’s needs, 
for tomorrow's expanding power demands. 

Users save because service is restored in seconds after 
a fault is cleared. Anyone can safely turn the handle to 
“Reset” and back to “On’’. If the fault continues, the 
breaker merely trips again. Downtime is minimized, 
workmen aren't exposed to “live” parts. 

In contrast to other types of circuit-protective devices, 
AB-I Circuit Breakers require no replacement elements. 

On shorts and dangerous overloads, AB-I Breakers 
trip instantly. Harmless overloads and peaks are carried 
without circuit interruption. Calibration stays exact and 
tamper proof for the life of the installation. Trip-free 
AB-I Breakers cannot be held or locked “On” against 
a fault. 

Easy-to-install AB-I Breakers are available for almost 
every NEMA application. Call your Westinghouse 
Distributor or write for B-5456, Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Pa. _ 3-30094 


you can 6c SURE...1¢ 17s 


Westinghouse 





THE COMPLETE LINE 




















“Of course, circuit breakers save money.” 
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BE 


CERTAIN 








BRANDED! 


J — 
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BRANDED JACKETS! 

No mistake... You know you 
are getting Certified. You read 
at a glance cable type, size, 
voltage, “PII6BM”’. . . which 
indicates approval by the Penn- 
sylvania Bureav of Mines, and 
acceptance for listing by the 
U.S. Bureav of Mines. Easy to 
measure ...“‘Bronco’’ is repeated 
every 2 feet. 








With Bronco 60 Certified you 
know you are getting a full 60% 
by weight of Neoprene in your 
cable’s protecting jacket because 
its contents are certified. 


More Neoprene makes long-last- 
ing Bronco 60 Certified more re- 
sistant to oil, acids, alkalis, ozone, 
gasoline, salt water. 


In addition, with Bronco 60 Cert- 
ified you get: 1. Cold Rubber 
Insulation. 2. Branded Jackets. 
3. Superior Flexibility. 


So, BE CERTAIN, GET CERTIFIED 











— the greatest cord value on the 
market! 


ft WESTERN INSULATED WIRE CO. 


Los Angeles 58, California 
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WIRE HANDLING RIG was constructed 
of scrap metal and old coffee cans in 
the shop at Arrow Electric, Waco, Texa 


the large amounts of wire used z 
ghting installations 
fasically, the rig is a simple cor 
struction which uses a common assort 
ent of scrap metal parts. It cons 


t 
light folding frame 
lhe frame has folding legs 


ironing board, and 


ingle Iron 
nuch like an l 
yorted in its folded position 
On the job, the 


easily trans] 

1 pickup truck 
frame is set up easel-fashion on its 
Four galvanized 


n | Lic are inted t! 
frame ‘ volve n l-inch ndle 
vhich a vart of the frame. The par 
nit ‘ 18-inches in diameter and 
6-inehe leep The spool in the cente1 
ea pannie in old two-pound 
offee can. Four lengths of half-inch 
ra i DI t welded to the 
t ri h coff in d prov l 
onvement handles 
Four tyne ind gauges of ‘ 
r oled multaneously fro 
fixture The wire spooled throug 
I le eves \ ire Part t 
rame. [ to 150 feet « e « ‘ 
sania eact map 





ELECTRICAL CONTRACTOR P. J. Falson 


of Falson Electric Co., Chicago, dem 
onstrates his recently patented Outlet 
Lo-kater in a home he wired. Device 
is Q pry-out center plate in outlet box 
plaster cover Plate knob” extends 
through plaster to spot outlet; can be 
pried out with screwdriver; keeps boxes 
and conduits free of plaster 
1952 








NE Screw Holds 
BOTH Cable and Cap... 


and cuts your installed costs when you use 
#321...90° T&B Tite-Bite Connectors* 


~ One twist—it's open 
Slip off cap & insert cable 
Slip cap on & tighten screw 
. that's all! 


Think of the time and money this we 
new #321 Tite-Bite Connector will save <— 
on your w iring jobs. Only one se rew! ! 4 ——— 
Twist ... it’s open—twist .. . it 





c losed—tight! Because this one 
single-turn screw holds both cap 
and cable, you do a faster, 
neater job every time 


“Tite-Bite’’ comes as a 

single unit . . . no loose parts 

to drop. Patented hook con- 

struction, case-hardened steel 

locknut and double thick pvA 
bushing give you safe, sure, ~ 
trouble-free installation {S 
every time... for all time! 

So insist on #321 Tite-Bite 
Connectors—the new one- 

screw connector that 

cuts your installed costs 

lower than ever before. 


ENGINEERED RIGHT... 
Distrigured ricut! Com 
Tite-Bite Connectors are typical of the many 

T & B quality fittings recently re-designed to give 
you outstanding performance at lowest installed 
costs. Like all T & B fittings, they’re furnished 


under the T & B Plan 100% through your local 
T & B distributor. 


——— 4 


* patented 


Remember, you always cut your installed costs by using T & B fittings . . . and by securing them 
through your local T & B distributor. 


INCORPORATED 
34 Butler Street, 
Elizabeth 1, New Jersey 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
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REGISTRATION APPLIED FOR 


TWO YEARS AGO Federal Noark intro- 
duced Stab-lok Circuit Breakers ...and put 
modern circuit protection into the price range 
of fuse boxes! Sales were enormous. Millions 
of Stab-loks were installed within a few 
months. And the demand has kept on grow- 
ing, for Stab-lok is the only popular-priced 
breaker whose dependability has been proved 
on such an amazing scale 

Federal Noark Stab-lok Circuit Breakers 
come in a standard range of amperages, in 
both single and simultaneous trip double pole. 
Most of the Stab-lok Enclosures are of the 


. MAGNETIC © 


convenient “combination” type for either flush 
or surface mounting. Their capacity range 
constitutes a complete line for load centers 
up to 20 circuits, panelboards up to 42 cir- 
cuits, and switches up to 60 amps. 

At the right are shown several newer and 
special devices which further extend the 
Stab-lok system's scope of usefulness. And 
send today for the new Stab-lok Basic Catalog 
that gives you the whole Stab-lok story plus 
full purchasing and price information. 

Federal Electric Products Company, 50 
Paris Street, Newark 5, New Jersey. 
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New and special devices that make Sfab-lok 


3 phase, 4 wire loadcenters suit- 
able for installation in stores, 
factories, and similar locations 
for controlling lighting, small 
motors and appliances. 


NS$412 — Capacity: 12 single or 6 
double pole Stab-loks in any pos 
tion. 100 amp. mains 


414 —Capacity: 14 single or 4 
double pole Stab-loks and 6 single 
pole Stab-loks. 70 amp. mains 


today’s most complete line... 


Ideally suited for houses with 
electric range and dryer. 


116-68C — Capacity: Main 
block, 2 double and 2 single 
pole Stab-loks; Branch block, 8 
single or 2 double and 4 single 
pole Stab-loks. 100 amp. mains 





Especially suited for medium 
or large size homes where 
several 120/240V. circuits 
and as many as 10 lighting 
circuits required. 


182 — Capacity: Top bus, 4 
double pole Stab-loks; Bottom 
bus: controlled by 1 double or 
2 single pole Stab-loks with 
handle extensions as a main, 
feeding 5 double or 10 single 
pole branch circuit breakers 
100 amp. mains 


An inexpensive, general-purpose 
20-circuit panel for controlling 
lighting and appliance loads. 


ciacuit BREAKERS 
TYPE pANELB ARDS ~ 


MOTOR STARTERS 
$ 
1 PLUGIN, DISTRIBUTY 
pIZED TROUGHS FOR : 
os ° comsiNATio 
THEATRE sw TCHBO? 
UNIT PLUG-IN DISTRIB 
3 AUTOMATIC 1 


182-20 — Capacity: Sequenced bus 
provides for 10 double pole Stab 
loks of opposite polarity. 20 single 
pole or a combination of single and 
double pole Steb-loks can be used 
100 amp. mains 


IT BREAKER 
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cally. bes MULTIBREA KERS 
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Panelboard for larger residences 


and for homes heated electri- AKERS 


LA2600 — Capacity: 18 single and 
2 double pole Stab-loks, or 6 double 
and 10 single pole Stab-loks. 200 
amp. mains 


FEDERAL ELECTRIC PRODUCTS COMPANY 
50 PARIS STREET, NEWARK 5, NEW JERSEY 


NS418 — Capacity: 18 single or 8 
double pole Stab-loks and two 
single poles. 100 amp. mains 
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New! Leaderall 
Suspension Clips 
New grooved suspension 
el of steel hold louvered 
A units firmly at end 
of adjustable tie rods to 
form a completely level, 


Hp ceiling at any desired 
height. 


oF joining 2 
end-to-end sections 


or 4 inter 
secting sections 


or finishing 
individual corners 


GHT 


iia 


High footcandles...low brightness 


Leader’s plastic louvered ceiling provides light from wall to wall, 

evenly distributed and properly shielded for maximum efficiency, freedom 
from glare, and minimum shadows. The Leaderall grilles are easily 
installed, instantly removable... feather light, yet tough and warp-proof. 
May be used with any type of fluorescent fixture, in finishing new 
ceilings or remodeling old ones. No interference with air conditioning 

or sprinkler systems. Ideal lighting for drafting rooms, a wide 

variety of commercial interiors, offices, cafeterias. 


Sold and installed by the better 
electrical wholesalers and contractors 


YY America. Mo./ Leghting Equipment Manufactiier 





LEADER ELECTRIC COMPANY + 3500 North Kedzie Avenue, Chicago 18, Illinois 
Leader Electric—Western: 800 One Hundredth Avenue, Oakland 3, California 
Campbell-Leader, Ltd.: Brantford, Ontario, Canada 








Modern Lighting 


100-footcandles was therefore estab 
lished as a standard lighting requisite, 
and relatively close parallel lines of 
continuous fixtures were installed to 
provide a minimum of shadows along 
lathe beds and milling positions. 

\s installed, fixtures are 4-lamp 
units, with 96-inch T-12 75-watt fluo 
rescent lamps operating with 430-ma 
ballasts. Mounting heights are 16 feet 
from the working floor, while center- 
to-center distances between rows are 
8 feet. 

As predicted, rejected work de- 
creased abruptly when local lighting on 
the individual machines was replaced 
with this over-all installation, and 
output under these lighting conditions 
more than justified the expense of 
fixtures, lamps, ballasts and wiring. 

rhe installation was made by “El 
serco—Electricians” of Los Angeles 





HIGHLIGHTED BACKGROUND, obtained through the installation of R-52 lamps 
in the high-bay area of Western Machinery’s Sacramento machinery-manufactur 
ing plant, contrasts sharply with the low-intensity foreground which had not been 


relighted at the time this photograph was taken. Average intensities in the two 
working are are 23-fc (reflector lamps) and 5-fe (conventional units French Use Dual Light 


J a 2 


Effective Industrial Lighting 100 Footcandles for '" Hospital Wards 
Uses R52s In High Bays Industrial Machine Shop — * ‘ul fuorescent: lighting unit, 


designed especially for use in hospitals, 

High-bay is of the Western When the Alba Engineering and has been installed and is in service in 

‘ Sacramento Manufacturing Company _ of Los the hospitals in Tours and Nantes, 

turing plant Angeles entered the fabrication field to France. These units are of the direct- 

effectively and produce defense-sponsored plane parts, indirect type, designed for mounting 

es of R-52_ it was with the understanding that an on the wall in private rooms or wards 

nted 24 feet imperfect product was useless to the The unit is installed a little less than 

an approxi rovernment and that high-grade work six feet from the floor above the head 

ite 19-by fo pacing pattern manship and high-grade lighting wet of the hospital bed 

Intensities of 30 footcandles are ob synonymous. An average intensity of This wall light is a box-like con 
tained directly under units, while over 
all averages of 23-fc result from this 
ition vhic] 1 lamps with 


11 





t 
built-in reflectors to replace conven 


tic : reflector units that for 
lel l lequate 5-fc 
designed 
ting engi 
peration in 
with an ex 
the higher 
he se ond 
tallation had 
proved 
ind = milling 
plant is of 
custom-mad riety, figures on 
pped-up productior t inconclu- 
ive. However, measured by such in 
tangible factors as employee morale, 
lessened fatigu lecreased mainte 
nance and lamp life, the installation is >» 
significa indicates that ad REJECTS WENT DOWN os lighting levels went up as a result of this 4-lamp con 
equate lighting high-hay industrial tinuous-row T-12 430-milliamp installation in the 12,500 square foot industrial 
| is obtair ‘ ut necessitat machine shop operated by the Alba Engineering and Manufacturing Company of 
in fixtures. Los Angeles, California. 
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DUAL LIGHTING is provided by a new 
. : type fluorescent hospital ward lighting 
Make Your Own Comparison— unit for hospitals in Tours and Nantes 


France. Unit uses two 20 watt fluores 


Check the FACTS—Only io for indirect and one for 
Jefferson has all the Vital Features 


Nine major design and construction features 
vital to top-flight transformer service, economy, 
and ideal lamp operation are listed below. 
Modern up-to-date Jefferson Transformers in- 
‘ Jefferson Transformers ore 
corporate every one of these features to give avickly converted te pole-top 


you unmatched value in every detail. units by adding Jetferson 
patented universal adaptors. 





WARD LIGHTING unit is open at top 
louvered at bottom, and each section may 
be turned on separately or jointly 


serrerson | Transformer | Transformer 
THE NINE MAJOR FEATURES | ,,i\titourec “ 





1 Press-fit riveted core 
tainer made of sheet metal and finished 


to match the wall. Its interior is di- 





Leads stapled to core for positive : 
strain relief vided into two compartments, each 


holding a 20 watt fluorescent tube 60 
centimeters (approx. 24 inches) long. 
Light from the upper tube is reflected 








Color coded and tagged leads 





upwards to the ceiling and against the 


upper side wall, to provide soft, dif 


Full sub-panel for rigid core and 
coil mounting with stamped lead 1 
designation fused indirect lighting. The lower 
tube directs the light downward and 
out over the he ad of the bed The bot 





Hot-dipped galvanizing on all out- 
door types 


tom section of the unit is louvered to 
restrict the light to the area used by 








Deep Drawn cases on all outdoor . ‘ aE | 
types the patient in the c 1 reading 


Switch control may be provided so that 


9'|90\|o|9/0 








eitl 


Solidly welded mounting bracket her tube may be turned on or oft 
with locking holes plus key slot separately, or both tubes turned on 








- simultaneously. The direct lighting ts 
Universal Pole-Top Adaptor for | = ape ge 

sec he patie or reading, or by 
2\%,-4 O.D. Poles {a stock reduc- - ed by the patient 1 reading, or by 


ing feature) the doctor for examination of the 








patient, usually in combination with 
the upward light. 
This hospital dual light was devel 


“Dura-Gray" harmonizing finish 
for modern, attractive installations 


0o0|9o/9 

















oped by the Compagnie des Lampes 
For complete details and data on (Mazda) with the help of Dr. Antonin 
both outdoor and indoor type JEFFERSON ELECTRIC COMPANY Mans, Inspector General at the Minis 
Jefferson Mercury Lamp Trans- 8 ; © Dahlin } “i , 
J . . ellwood, Illinois trv of Public Health. Object of its «le 
formers, write for 16-page illus- acy ts he ae al Laaiks 
sign as to provide both a so 11 
trated Bulletin 521-5. A copy is gn wa - in 
yours on request. rect light an a stronger illumination 
I desired for the patient, with 


maximum eye comfort and conven 


JEFFERSON - ) TRANSFORMERS nce. Designated as the Mazdafluor 
4 ~ 220. Pegi 
ct 


this unit gives all the bene 








for which designed 
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Architectural firm tells why 
it always specifies CERTIFIED BALLASTS 
for fluorescent lighting 


Fulton, Krinsky & DelaMotte, prominent Cleveland architectural firm specializing in schools, 
requests CERTIFIED BALLASTS in a// fluorescent fixtures they specify. 


Mr. Barton Quarm, their electrical engineer, says, “We always specify Certified Ballasts 
because we want trouble-free installations. Client satis- 


faction is assured by using Certified Ballasts.” 3 
More and more CERTIFIED BALLASTS are being speci- 


fied and used because CERTIFIED BALLASTS assure— 


Full Lamp Life Rated Light Output Maximum Ballast Life 


CERTIFIED BALLASTS are made to precise specifications, then 
tested by Electrical Testing Laboratories, Inc., which certifies they 
conform to these high standards. 


Write for complete information on the types of CERTIFIED 
BALLASTS available from each participating manufacturer. 


Participation in the CERTIFIED BALLAST program is open to any 


manufacturer who complies with the requirements of CERTIFIED 
BALLAST MANUFACTURERS, 





Makers of Certified Ballasts for Fluorescent Lighting 
2116 KEITH BLDG., CLEVELAND 15, OHIO 
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Wholesalers 
q knou- whal 
COMPLETE LINE 


mean, - and 
bo do USERS ~ 


That's why 


RELIGHTING INSTALLATION in the Genesee Bank, Flint, Mich., utilized the 
30 in the center area and to 70 along 


raised footcandle level t 


IS PREFERRED — existing wirino 
the sides and above the tellers’ counters 
Bank Relighting Utilizes Existing Wiring 


nsity keynotes 
the 


for 


Municipal! 
Airport Increased light int 
Defense lees , 

Gas Station new relignting installation 

Genesee Bank, Flint, Michigan In 
ll the layout and appear 


and Sports this installation ! 
nee of the new fluorescent lu la . 

" ( Over each 
easuring 


Needs 
offer the further advantage I 
two Module units, 1 

| , , 


found 
Module fluorescent 


wening 
opening 


tively complementing the interior 
{ ches, were pi 
nodules were laid out 


“onstructior ; 
pa 


chitectural ¢ 
he former lighting installation con ese pairs 0 
t ; : ] ] = a ts P | block patterns on tl 
PYLON : ot recessed incandescent fixtures 1 ear and DIO patt 
— in th iling above the center floor , conforming to ¢ “tut 
every 1 am the under side of sus \ continuous row of sing 
Purpo-e P , } : ’ 
pet 1 ing areas overhang! ti units was mounted ut 
baleony on one side of the store and the irectl ibove the llers’ 
open office area on the other sid ) ich single Module un 
asmuch as the wiring for this install our 40-watt, 48-inch | 
—— n represented extensive bran : Lighting results were at 








tior 

. cuiting throughout t 

earch * 

Lights it was decided t 
the new i 


net 
nstalial 


THE the design of the new it 
FAMOUS if uorescent 
R=VERE limit 1 a maior probler 
HINGED 


POLE 

ond Louvered Ceiling Gives 

a a IIlusion of Size to outdoor illumination and it 
Small Wedge-Shape Office = 2!!! only incidental auxiliary auth 





I how 


OPEN AND gn-by J. 1 propos 
ENCLOSED ; , | 4 ns 
seem, and a p led lou ‘ r wit realizati« , to be 
ed ceiling by the Keith Electric effective as a public-attracting travel 
nter, the interior would have to be 
sun 


itectural des 


omart are 


vel 
ce 


Company, 


creates llusion of con 
lge-shaped as bright or brighter than the 


siderable Size in a smal wedg I 
] m Pacific lighted adjacent sidewalk areas 


Make the REVERE Catalog 
thee occupied by tl ! 
1 Company be 1 Hills, Asa result of this pre 


your No. 1 Buying Source 
Railroad in \ 
lifornia ceiling was selected, 
larg completely fill the 


incorporates 


( - 
othee I y 
hours ceiling panel 


Since the 
] ind since business 


ass 


6017 BROADWAY CHICAGO 40, ILL. are o org : ng 
indoor & Outdoor Lighting for Every Need rarely extend into the evening t square 
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‘i 


vaiow 


| 
pacieic. \ Beg 
a rice 


TICKET OFFICE on small wedge-shaped 
corner property called for ingenious archi 
tectural and lighting techniques 





WALL TO WALL CEILING pone! of back 
lighted small-cell design creates impres 
sion of size in tk all office. Installa 
tion of pink lamps around borders of 
room provides pleasing transition from 
the coral of the sandstone masonry walls 
to the flat white of the central louvered 


ceiling area 


i height of 8 feet 
ntinuous r 
4-foot fluorescen lamps are 
nted 18 inches above the ceiling 
on 18-inch centers 
In addition to the illusion of con 
siderable expanse another illusion is 
that of color, for although fluorescent 
lat ps are standard cool white above 
the central desk area, rows of pink 
lat ps were installed around the 
borders of the room to provide a 
harmonious transition between the 
white CEPCO Louverall ceiling panels 
and the coral sandstone masonry which 
flanks the all-glass entrance 
Maintained lighting intensities due 
solely to artificial sources range be 
tween 65 and 70 footcandles. Auxiliary 
lighting reflected from adjacent walks 
and buildings raises the daytime level 


well above the 100-fe leve 


| _~@ newline of 
INTERLOChING 
POWERSTATI 
light dimming 
equipment 


WITCHBOARD 
INSTALLATIONS 


SWITCHBOARD 


of 5500 watt INTERLOCKING POWERSTAT Dimmers has 
switchboard components. Furnished as individua 
s, these 
s in 
posi 
on the dimmer. Ball 
operation. The dimmers are re 


yrush-contact can be serviced withou 


p terminals can be located at the 


winding means linear dimming 


rated 120 volts, 50/60 


s output 


WRITE TODAY FOR BULLETIN D4521 
DESCRIBING THE COMPLETE LINE OF 
INTERLOCKING POWERSTAT DIMMERS 


THE SUPERIOR ELECTRIC COMPANY 
6082 Demers Avenue, Bristol, Connecticut 
0) Send Bulletin 04521 


(0 Send information on complete POWERSTAT Dimmer line 
DD Rec da table switchboord manufocturer 





NAME TITLE 
AFFILIATION 

ADDRESS 

CITY. ZONE 
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Make sure the fluorescent fixtures you buy 
use G-E Watch Dog’ starters 


Worn-out lamps don’t blink in fixtures equipped with General Electric 
Watch Dog starters. They're automatically cut out of the circuit 
—to be replaced after working hours. 

No more distracting flicker from old lamps. No more 
emergency calls for a maintenance man. No more ladders to 
disturb production. Starters last longer, too. 

So... make sure all fixtures you buy display the Watch Dog 
tag or sticker. It’s your assurance that the man with the ladder 
will stay out of your production picture. Section Q5-818, 
Construction Materials Division, General Electric Company, 
Bridgeport 2, Connecticut. 


Registered 1 


Se Fixtures equipped with Watch Dog starters 
P . usually display the black, red, and yellow 
Se COP? pute YOU? COR tilonce 27 General Electric Watch Dog tag or label 

7 f t a FOU nds Or you can specify these starters. 34 million 
} e sold to date 


GENERAL @@ ELECTRIC 
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NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


(Product News, Product Briefs, Catalogs and Builletingy 


adverisomenton tore [] [] [] [J 


WITH THIS POSTCARD 


For further information on new products, 
trade literature and advertising appearing 
in this issue — 


After the words ‘Item Number" — Just in- 
sert the numbers of any items appearing 
on the pages under PRODUCT NEWS, 
PRODUCT BRIEFS and CATALOGS, BULLE- 
TINS AND ENGINEERING DATA. Use the 
boxes provided. 


The Editor 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St., 

New York 36, N. Y. 


After the words ‘‘Advertisement on Page” 
— Insert in the boxes the page numbers of 
any advertisements about which you want 
to know more. Where more than one ad- 
vertisement appears on a page, include 
the manufacturers initials. 








Do you have a problem in wiring layout, motor 
control, lighting methods, code interpretation? 
For sound technical advice 


«+ ASK THE EDITORS 


Do you want advice on cost analysis, esti- 
mating and billing procedures, market condi- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE tions, or government regulations? 


330 West 42nd St., 


ay Yok 36, eV. To get reliable information 


«+e USE THIS CARD 


Do you want to read more articles on some 
subject? Want names or addresses of any 
manufacturers? Do you have a gripe? 


For quick results 


COMPANY 


ADDRESS pou aacs oe 4 T0 ASK THE EDITORS 
SRB Pr ne USE THIS CARD 











Product News 








oe 


Explosion-Proof Fixture (1) 


A 200-watt explosion-prooi lighting 





fixture for flush mounting in ceilings 
Type RCDE-8 fixture is available with 
an 8-inch lens with symmetrical 





ical lighting 
distribution for general illumination o1 
with prismatic lens with a symmetric dis 
tribution for special applications. Unit 
with symmetrical general lighting dis 
tribution is suitable for use where ap 
pearance is an important factor, where 
headroom is limited, or where surface 
or pendant-mounted fixtures would be 
an obstruction to overhead equipment, 
such as cranes, hoists, etc. The prismatic 
lens fixture can be used f the illumi- 
nation of control boards and panelboards 
in petroleum refineries and chemical 
plants, the fixtures being mounted in the 
: : : 


ceiling adjacent to the boards with the 
lenses so positioned t rect the light 
on the boards 

Crouse Hinds ( \ Y 





Service Equipment (2) 


A new combination lesigned to 
solve main switch and distribution panel 
problems. It provides both service en- 
trance and branch distribution in one 
unit. There are five different combina- 
tions available. The basic units contains 


ELECTRICAL 


a 100-amp main, fully magnetic circuit 
breaker, 60-amp range fusible pullout, 
20-amp water heater fusible pullout and 
12 plug fuse brarch circuits. Four other 
nits offéred have in addition to above, 

ir and eight extra plug fuse branch cir- 
its; a 30-amp dryer fusible pullout; a 
ryer pullout and four extra branch cir- 
cuits. Factory bussing makes units easy 
to wire. Hook-on-cover uses 2 screws 
Designed to fit between building studs, 
this combination is 127% inches wide 
Fusible pull-out construction provides 
positive electrical contact. One piece fuse 
clip and blade prevents over-heating. 

Murray Manufacturing Cerp., 1250 At 
lantic Ave., Brooklyn 16, N. ¥ 

















Circuit Breaker (3) 


“Mini-Breaker” is a new miniature 
branch circuit breaker that can be in 
stalled like a fuse in any standard Edison 
base fuseholder delivering 110-125 volt ac 
service. It requires no additional equip 
ment and no rewiring when applied as 
a direct replacement on existing fuse 
protected circuits of corresponding 15, 
20 and 30 ampere rating. Anyone can 
restore electrical service after an over- 
load or short circuit by pressing in and 
releasing the devices’ shock-proof reset 
button. Although it resembles the fuse, 
it is a thermally actuated circuit breaker 
consisting of 25 precision-built parts 
self-enclosed within a special insulating 
case. While designed primarily for ordi 
nary residential, commercial, and indus 
trial service, the device meets and ex 
ceeds the temperature extreme conditions 
required for approval for aircraft use 
It provides permanent, positive circuit 
protection. In operation it interrupts ex- 
cessive overloads and short circuits, 
tripping instantly on “shorts,” but with a 
built-in time lag to handle temporary 
starting loads and line surges. It is 
listed by Underwriters’ Laboratories as 
a “Circuit-Breaker-Miscellaneous.” 

Mechanical Products, Inc., 1824 River 
St., Jackson, Mich 


CONSTRUCTION AND MAINTENANCE 





Circuit Breaker Panelboard (4) 


The PB Electri-Center is a general 
purpose circuit breaker panelboard for 
controlling lighting and appliance circuits. 
It is rated 1-phase, 3-wire, solid neutral, 
120/208 volt, ac with 100-ampere main 
wire grips or 3-phase, 4-wire solid neu- 
tral, 120/208 volt, ac with 100-ampere 
main wire grips. It is listed by Under- 
writers’ Laboratories. Available in two 
sizes, 14 or 20 circuits. They are mer- 
chandised as “basic devices”, which con- 
tains box, interior, two 15-amp pushmatic 
breakers and two 20-amp_ pushmatic 
breakers.. Doors with locks are available 
if desired. They are used in commercial 
and industrial buildings for controlling 
and protecting electrical circuits. 

Bull Dog Electric Products Company, 
Detroit 32, Mich 








Mounting Straps (5) 


New Redi-Set mounting strap for use 
with Pry-Lite recessed lighting fixtures. 
This Pry-Lite feature makes it easier for 
one man to install the housing using only 
a hammer, After inserting the straps the 
workman taps each Redi-Set prong a 
couple of times and the housing is fixed in 
position. They eliminate framing-in and 
allow housing to be positioned exactly, 
either before or after straps are attached 
to ceiling joists 

Pryne and Company, Pomona, Calif 
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@ Newly designed Thin- 
wall Connectors with 
75% more thread to 


folakelaataatelelohicMmela me laliee 


lated bushing, in com- 
pliance. with the 1951 
N. E. C. (Article 373 
section 3736-B and 
Table 4). 


Sizes (}!- 14" ""- 2". 


crumers OF ELECT CAL WIRING 


Wid EL nic Mg. Cam L, 


Chicaga 12. Vlimacs 


' 


Typical 
Locking 
Attachment 
without lock 


with lock 


Locking Attachment (7) 


e locking at 
A pad 


removal 


akers 
i to preven 
locking device until the 


mple‘ed his work on the 


it. Devices 


ut breaker 


for locking 
handles in the “On” posi 
tion on continuous duty circuits such as 
lights, alarm systems, clocks, 
Protection against 
off” 
assuring overload mec] 
trip-free 


emergency 
lrinking fountains, etc 
ccidentally “turning circuit is pr 
ded while still 
inism to operate because of 
design 

D Company 
1] Vi h 


andle 


Square 6060 Rivard Street 


(8) 


thinwall connector with 


more thread to accommodate an in 
ing bushing, available in sizes 1-in., 
in, 1 2-in. The 
lange was made to permit compliance 
1951 NEC (Art ec. 
b and Table 4) where bushings are 
requires that un 
No. 4 or larger, 
ing raceways in cabinets, junction or 


boxes, 


and design 


revision 373, 


This revision 


ded conductors of 


or auxiliary gutters, 
tected by a substantial bushing 
“4 


ing a smootl rounded insulatin 


fu 
ad 


fac Photograph compares 
it old le « 


Vidwes 


new 

mnector 
Vanufacturing Co ° 

39 West a t St., Chicago 12, Jl 


Resistor ( 


Powr-Rib, a new edgewound-type re 


stor, designed for high current duty in 
both intermittent and continuous applica 
It offers high heat dissipation 

t and ability to 
vibration 

They 


or for replacement 


» oxidation, 
shock 

shorting 
or original equipment 


stand and without 


breaking or are suitable 


existing installations. They are applic 


ble in electric trucks, battery chargers, 

otor controllers, load banks, plating and 
welding equipment, as well as motor start 
plugging, field discharge, 
namic braking in de controllers. 
wound with a heavy ribbon of resistance 
on a ceramic insulator. Extra ter- 
minals can be ordered for adjustable taps 
Available in resistance values from 0.100 
to 2.85 ohms. They are rated at 375° ¢ 
ature rise on the ribbon. Full-rated 
capacities range from 18.0 to 108 amperes. 

Ohmite Manufacturing Co., 4823 Flour- 
noy St., Chicago, JIl 


and dy 


ing, 


They are 


alloy 


tempe 


Wireholders and Brackets 


of pipe mounting 
reholders and house brackets 

primarily as a supporting means for serv 

low, ranch 

pipe 


ground clearance 


ce entrance conductors on 


, , 
which call 


mast 
they 
ave also been adapted widely for other 
Two point brackets 
in 9 inch and 12 inch spacing and three 
point brackets are available in 4% and 
1s also avail 


houses for a 


) secure proper 


uses are available 


6 inch spacing. Entire series 
metal 
point units can 
1 inch, 2 inch and 

and 3 point units can be used on 


incl 


wireholders 
1% 


inch pipe 


ible with reinforced 
be used 


> 


Single on 


1 pipe 


Inc., Findlay 


and 2 


Ohio 


celain Products 


(11) 


tape be 
both mechanical 
Though thick, it 
will withstand 10,000 volts and has an in 
1,000,000 
inches of 


Plastic Tape 


electrical 


and 


Panthet 
ised for 


plastic can 
electrical 
purposes only 7 mils 
resistance of 
per 10 
Tape will stand 20 
of width without breaking 


sulation over 


megohms square tape. 


pounds’ pull per inch 
This new tape 
even at low 
ists water, oils, ¢ 


adheres to any dry surface 


temperatures, rf emicals 
and withstands weather Avail 
able in standard rolls packed in individual 
five-roll 
display units 


extremes 


cans, service packs or counter 
It carries approval of Un 
Inc., and 


government 


derwriters’ Laboratories, 

with established 

mmercial specifications 
he Okonite Company 


com- 


plies and 


Passaic 


(12) 


wire 


Rubber Connector Body 


An unbreakable and shock proot 2 
soft rubber cord 


1] 


connector body, espe 
y designed for heavy duty industrial 
ervice. It and 
make ot 
parts are 
It is listed by 


la 
a metal cord clamp 
is interchangeable with other 
interlocking All 


coated to resist corrosion, 


has 


devices steel 


rated 


volt 


Underwriters’ Laboratories and is 


10-amp, 250 volt, and 15-amp, 125 
Cord hole diameter is 0.156 to 0.650 and 
connector has an O.D. of 1 

Rodale 


maus, Pa 


inches 


Manufacturing ( Inc., Eom 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . AUGUST, 1952 

















TRUSCON PRESSED STEEL INSERTS 


... the electrical contractor's answer 
to the problem of: 


motors, blowers, transform- 
ers, etc. to ceilings, walls and 
columns. 

electric cables to ceilings 
and walls or in tunnels and 
subways. 

lighting fixtures from ceil- 
ings, walls or columns. 
auxiliary framing which 
supports the various cables, 
wires and other instruments 
in telephone systems. 


FOUR DIFFERENT TYPES 


suspending 
carrying... 


TRUSCON SLOTTED INSERTS 


Bo 


TRUSCON TRUSCON 
ADJUSTABLE INSERTS TAPPED INSERTS 
Truseon Pressed Steel Inserts are placed in the 
correct, desired position BEFORE the concrete is 
poured. Saves time, labor, money. Assures correct 
placement of fixtures and easy, quick changes 


TRUSCON STEEL COMPANY 


6216 Truscon Ave., Cleveland 4, Ohie © Subsidiary of Republic Steel Corporation 


TRUSCON 
BRICK SLOTTED INSERTS 


WRITE FOR 
ILLUSTRATED 
LITERATURE! 


HYDE 





INSTALLATION TIME 


EASY, LOW-COST WAY TO HANG 
CHAIN-SUSPENDED FIXTURES 


1. Connect wires to receptacle. Fits stand- 
ard 4” or 344” outlet box or plaster ring. 


DECIDEDLY BETTER 


DAY-BRITE 


es tglling DOM; 


2. Screw hanger to outlet box—only two 
screws needed. No centering, no punch- 
ing, no drilling. Screwdriver only tool 
needed. 


3. Hang the fixture and plug it in. That's 
all! Self-grounding—regular 2-wire cord 
and plug may be used. 


Hydee Hanger, plete with ptach 
twe 5-f. chains, “S" hooks and clips— 








Day-Brite Lighting, Inc., 5402 Bulwer Ave., St. Louis 7, Mo. 
In Canada: Amalgamated Elec. Corp., Ltd., Toronto 6, Ontario 


DISTRIBUTED NATIONALLY BY LEADING ELECTRICAL WHOLESALERS 
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Industrial Lighting Unit (13) 


\ new CFI Day-Line series of indus- 
1 lighting units. All-white 1 
reflectors are apertured giving a 
upward and 90% light dis 


downward V ibration-proof 


rocelain 
light 


sockets are standard on all models 
the open end gives 
fasten to 


nuts 


line Reflector 
ch captive wing 
or two or 

two or 
nd two &5-w:z fluores 
1 for two or thr 


8. 


rs available 


1 en 


watt fluorescer 


Lampholder (14) 


S-400 


100,000 candle 


Steber lite 
PAR-56, 


sealed beam lamp 


4 new accomm 


dates’ the 


300 watt 


power, 
Streamlined 
wusing is cast aluminum with cooling 
fins for rapid heat dissipation. Arti 
culated vot adjusting joint for 

Wiring is 
mounting arm is 
Steberlite 


weatherpr« 

aiming. 
aluminum 

inch to fit all 
and unit Available 
with or without heat-resisting lens. Lamp 
is held in position by a hinged ring, which 


universal fully en 
closed and 
threaded % 


cluster mountings 


permits quick and easy lamp replacement. 
Steber Manufacturing Company, Broad 
view, Ill. 
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Instrument 


Fleesurpasset jor aualdls 


int lirect or alter g .) o ’ 
cocina with? @® underwriters’ acceptance 
ment i I readit it hms by manipe ~ 
ain ¢ ores Se reer dependable service 
10, 100 and 1000 ohms. Unit is contained 


in metal case wit last aud carry 


ng 0D on pak Phe design and workmanship 


New York 7 


choice of materials 


*Universally recognized as a definite mark 
of quality Underwriters’ Laboratories, Inc. label of acceptance 
applies to all applicable products manufactured 

Connector Body (16) under the LEVOLIER trade-mark. Even these rigid requirements 


A redesign of P&S 7082, three wire are exceeded by two to three times with McGill as 
polarized cot rip connector body. It . . . 

cae dle Ree ERO TA tg manufacturing standards of perfection are set at this level. 
incorporates S ‘ ires; black bake 


lite body has slots designed to take cap Endurance tests prove that you can rely on McGill 
blades readily <tra ick steel armored ‘ . 
section and rd gri right zine product superiority. 
plated to resist « life con 
tacts are accuratel) and have Available from your electrical wholesaler 
spring at base, removed from arcing point; ‘ 
tapered wireways and large binding Pe No. 4100 Series Industrial Socket is 
screws. This device has 14- to 9/16-inch ; rated at 660 watts 250 volts. Uses the 
cord hole and is rated 15 amns. 125 volts proven Levolier mechanism with such 
1A eanne. DU welts features as heavier screw shell, cap and 
ake aa . casing lock and double wall thickness 
J we Eyes. 4 : , 4 to withstand pull. Eliminates costly 
N. } ; replacement in rugged industrial serv- 
ice. Ye”, ¥” and pendant cap, brushed 
brass finish. Write for Catalog No. 49. 


Instruments (17) 


Two new iments, Model 102 cit \ ; 
cuit tester and Model 247 power circuit 
analyzer del 102, with de ranges of 


1-5-25-125-250-500 _v Its, 1-10-50 mils, No. 25 


and ac ranges 5-25-125-250-500 volts, 6A “T" 125V 


25-1-5-25 amps, 0-1000 hms, 0-1 





megohm, is for testing signal and alarm Industrial Socket 
dustrial electronic 660 Watt 250 Voit 
and communication systems, testing mo No. 41 


, 2 

circuits, servicing il 3A “tT” 125V 
No. 1010 

10A “T" 125V No. 71 


6A “T" 125V 


tors and lighting loads and maintenance 6A “T" 125V 
1 has interlocking 
button switching, precision wire 

istors, shielded meters and low 

meter circuits Model 247 


F 150-300-600 volts, 5-25-125 


ywer systems. It 


is used in locat- 
nS ee omy MGILL 
tit voltage drop. MAKES YorcZe- 
gy SWITCHES 3 
tleetrical 





specialties 
pointer 


instrument La 


_oletrument Laboratories, 31° 1 Wal" ticGill Manetacturing Co., Inc., 450 N. Campbell St., Valparaise, Indiane 
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cast iron splice boxes 








G & W Type “GB” Boxes are de- 
signed for splicing armored cables up 
to 15,000 volts without the use of lead 
sleeve enclosures. All joints are ground 
smooth and sealed with “Resistoyl” 
gaskets. The cable entrances may be 
wiping sleeve or stuffing box. Internal 
connections do not require insulating 
with tape. Conductors are connected by 
soldered-on lugs, bolted to contacts 
which are mounted on porcelain sup- 
ports. The boxes are to be solidly filled 
with insulating compound. The electrical 
characteristics are established by the 
proper length and spacing of the por- 
celain supports. No particular skill is re- 
quired for installation. 


The Type “GB” Box is also available 
as a 3 way, 3 pole, 15,000 volt unit. 


WRITE OR ASK YOUR LOCAL REPRESENTA- 
TIVE FOR YOUR COPY OF THE G & W BOX 
BULLETIN BA5S2 


ELECTRIC SPECIALTY CO. 


7780 Dante Ave., Chicago 19, Il!., U.S.A 


GaW 


Representatives in Principal Cities 
In Conedo, Powerlite Devices, lid., Toronto 


ELECTRICAL 


Non-Metallic Box 


Generators 


\ 


of the fixture 
s diverting a n 
1 with shielding 


designed 


51) and 10.000 


rpora 


Transformers 
(20) 


idlepower while 
14000 
] 


desigt 


beam 


a 


) created 


or general outdoor 


glass resists sudde 
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As maintenance-free 
as a propeller 


fan can be! 





ILG direct drive ends 
noise and trouble 


@ Here’s the propeller fan that’s practically mainte- 
nance-free over decades of service. Mounting of fan 
blade directly onto motor drive shaft, plus a rugged 
cast frame, keeps working parts in perfect alignment. 
Nothing can get out of order to cause objectionable 
noise, inefficient operation, or rapid wear. There are no 
belts to replace, no pulleys to adjust. The patented 
ILG-built motor has double-sealed, permanently lubri- 
cated ball bearings—and it’s specifically designed with a 
self-cooling feature for exhaust fan duty. The motor 
stays clean, cools itself—no foul air reaches it to inter- 
rupt service, shorten its life. You get the ow operating 
cost of an open-type motor with the protection of a fully- 
enclosed motor. Get complete data now on the fan you 
can install and forget. Send coupon or phone our 
nearby Branch Office (consult classified directory). 


RUGGED CAST FRAME 
KEEPS WORKING PARTS 
ALIGNED FOR'DECADES 


NO BELTS TO STRETCH, 
WEAR OUT, NEED REPLACING 


NO PULLEYS TO WASTE 
POWER, GET OUT OF 
ALIGNMENT 


SELF-COOLED MOTOR 
NEVER “GUMS-UP” 


ILG-BUILT MOTOR NEVER 
NEEDS LUBRICATION 


PATENTED ILG FAN BLADES 
DELIVER MORE AIR QUIETLY, 
WITH GREATER EFFICIENCY 


Free! Engineering data bulletin 150 contains Beal 
all essential data—sizes, capacities, dimensions, FANS 
ratings. Send coupon now 


(] Send free bulletin 150. 
Firm Name 

Individual 

Address 


City 
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Are You Drilling, Cutting 
and Chipping — Concrete 
and Masonry the Hard Way? 


(30 Blows Per Minute) 
Just try a 


SYVTRON 
ELECTRIC HAMMER 


Only One Working Part—The Piston 





(3600 
Blows 
Per Min.) 


... see how fast and easy 
it can be done—and save 
money and time. 
Write for Free Catalog Folder 


SYNTRON CO. 


0) Lexington Ave. 


% LOW COST ie 
% Makes High Pres- — 


~~ sure Connection ~ 
% Neat, Compact and | 


Easy to Tape a 


Ideal for taps or splices... 
Made in complete range of 
sizes from 1/0 to 1,000,000 
CM ... Heavy sturdy con- 
struction, yet compact and 
easy to tape...Will fit into 
close quarters .. . Produces 
very tight, high-pressure, 
trouble-free connection. For 
the best in quality at low 
cost, specify BLACKBURN. 


‘A oye 
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Receptacle (24) 


A new dou i ot receptacle 
design which provides a positive, locked 
wire connection. Named “ChanneLock,” 
it has a serrated channel stamped under 
the head of each terminal screw. This 
permits the installation electrician to in- 
sert stripped wire into channel and tighten 
the terminal screw. Sharp edges of the 
serration grip wire and prevent it from 
pulling out. Available in brown and 
ivory, with and without plaster ears 

Slater Electric and Mfg. Co., Inc. 
Woodside, New York 


Weatherproof Switch (25) 


A new weather and oil-proof pushbut 
ton electric switch. Weighing only an 
ounce, the double-pole, double throw as- 
sembly is so small it will fit inside a 
walnut shell. Panel-mounted pushbutton 
is sealed against entrance of oil, water 
and dirt by synthetic sponge rubber 
Small movement required to operate sub- 
miniature snap-acting switches is pro 

resilience of seal. No sliding 
uired. Underwriters’ Labo- 
both single and double 
assemblies for 5 amperes 

c, and either type will control 
nductive loads of 2 amps at 
amps at 50,000 feet 


Screw Anchor (26) 


A new screw anchor that is easily 

installed and provide reased anchorage 

to vibration. It 

nachine screws, 

screws must find 

masonry. It pr 

horage, prevents loosening 

ut Features are a threaded 

1 sleeve and cup-shaped fluted 

When driven into place 

lead mushrooms out and then the 

lapses, forcing sharp 

e masonry and the threaded 

4 tamping tool is used 

the lead sleeve and flatten 

hor. A blow tube is also 

t is inserted into the masonry 
all dust and dirt 
Salt Co., Ine 

ia 40, Pa 


chor 


elph 
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Infra-Red Oven (27) 


A new roller 
gives conveyorized | 1 
conveyor equij vese ovens are 
ideally suited for t 
parts and medium production of larger 
sized parts. Also to baking synthetic 
enamels and lacquer fini id drying 
of electroplated parts 
construction, together wit t misery 

g baffles at the over 


maximum production 


1 of small 


insulated 
uarantet 


sockets are wired with asb 
eacl hannel row 

switching 
at any time Dy 
tions Standa 
48 and 96 structed 


with st wl ving ball bearings 


Receptacle (28) 


P&S 7310, three-wire Turnlok re 
ceptacle incorporates these features ; solid 
bakelite, 2-piece construction (no lami 
nated parts), extra heavy long-life con 
tacts, separately enclosed (sides, t p and 
bottom) in seq 
ng leakage ron nt Tt 


eliminat 
opposite 
polarity I ure ty] terminals de- 
signed for 1 
handy strip gauge on ba 
in’ back-wiri 
20-ampere 

Pass < our, Syrac use 9. 


N. ¥ 


yack-wiring ; 
r convenience 
Rating is 


Fixture Hanger (29) 


A new explosion-proof fixture hanger, 
meeting the Under- 
writers’ Laboratories, and the National 
Electrical Code ly EFHC is essen 
tially a T fitting, the two through 
feed hut for the lighting circuit cor 
duit and the m hub for e fixture 
stem. A tl V wided at 
the side of the hanger so that it faces 
the installing electrician The 
with stem and co ting wires can be 
assembled on the bench. The fixture stem 


requirements of 


hixture 


may be threaded int he bottom hut 
risk of twist 

ires before connec- 
tion is made to t! ircui it n- 
nection block 
ing the fixture 
by means of 
the wires may 
manner 
or union hub S .o 
types of hubs are provided with set 
screws to prevent fixture stem 
from vibration 

Crouse-Hinds tha Syracuse, 
Ww 


of the hanger withou 


ing the connecting 


loosening 
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Product Patent No. 2470117. Other Patents Pending. 


ONLY Ranset 


JOBMASTED 


OFFERS 
NEW STAR 


VALUES 





Latest Ramset System development adds 
new ease, speed, utility and economy 
for most fastening jobs in steel and 
concrete. 


See the new Ramset JoBMASTER in 
action. Compare the 10-star values with 
any other method or tool. Watch how 
the JoBMAsTER seats a Tru-Set stud or 
drive pin instantly—better, stronger, 
straighter, with far less effort. Operates 
with one hand when necessary. 

Be sure also that you use only Tru- 
Set Fasteners, guided straight to the 
work by the exclusive, elasticized Red- 
Tip Pilot. At their new, lower prices, 
Tru-Set Fasteners give you the biggest 
dollar-for-dollar value. 

Ask your dealer or write us for fac- 
tual proof of how Ramset System cuts 
fastening costs. 


Ramset Fasteners, Inc. 
12117 BEREA ROAD - CLEVELAND 11, OHIO 
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STAR VALUES 


1. One-Piece Tool—opens 
fast for easy loading. 


2. Trigger Action—one-hand 
operation if needed. 


3. Visi-Chek Button—instant 
check for operating 
position. 


4.Gas Diverter—more con- 
sistent penetration—pro- 
tection to work surface. 


5.Angle-Fire Control—to 
assure perpendicular 
penetration. 

6. Manual Safety Control— 
locks tool into inopera- 
tive position. 


7. Finger-Grip Handle —firm 
holding with comfort. 
8. Neoprene Grip—fitted to 

the hand. 
9.Barrel Extension — in 
handle for quick use. 


10. 2oto-Set Safety Shield— 
for easy, accurate posi- 
tioning. 














This , 
FAN 


is easy to install... 


A 





FFALO BREEZO FANS 
installed panel wall fans 
W rite 


FAN 


is versatile... 


easily 


entilate small areas at low cost 


les 
lletin 4 


This 


>>? 


FFALO” BELTED VENT SETS 
npact units tor 
Non-overloading, 


ventilation 
ethcient 


duct 
quiet, 
Hletin 4720 


They're both 
in heavy demand! 


Send f ull infors models 


in a complete range of sizes 
urself why the trade calls 


nation on these 

th avatiat 
bind ul tor 
Butta t 


BUFFALO FORGE COMPANY 


$20 Broadway Buffalo, New York 


VADIAN BLOWER & FORGE CO 
LTO. KITCHENER. ONT 
Publishers of “Fan Engineering’ Handbook 
s Representatives in all 
Principal Cities 


DFIRST <. 
FOR FANS’ 
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Floor Boxes 


Adjustable waterti 


¥ equipped with a 
uling system, conforming 
vriters’ Laboratories specification 
insulated 14-stran 


$ attached to the bottom 


terminal of an 
per cone 
nd the other 


(once 


may be atta 


cannot 


Ballasts 


48T12 slimline Plastic Electrical Tape 
Electrical 


lamp st 
imp st 


arti 
t rms current 


l oper 
pera 


lated 


Dielectri 
1000 volts 
} 


vecause oO 


Floodlights 


t consists of a saturable co 


Circuit Breaker Panelboard (36) 


a single 
and proper 


winding, two ac wi 
resistors I e XD Electr t 
saturating 


we core, and the ac 


range A 


winding ha a effect or pane rd with split bus bars 


windings, supplied ised for controlling and protect- 
mm a separate power source, delive I i ght ity motor cir 


1 rectified average current proportior 
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“Cut maintenance 


Fourways 


with Westinghouse SLIMLINE lighting 


Industries that have converted to Westinghouse Slimline Fluorescent 
Lighting Systems have evidence of definite economic advantages: 
7, Fewer lamps to replace. \t takes half as many lamps and fixtures 
for the same high level of lighting. 
2. No starters to replace. Modern slimline lamps are instant starting. 
3, Easy lamp replacement. Single pin construction; no turning 
merely push in the direction of the spring-loaded lamp holder 
and remove. 
4, Lamps can't fall out. They are cushioned against shock with the 
spring-loaded lamp holder. 





Westinghouse slimline luminaires come in various sizes providing com- 
plete flexibility for your lighting layout designs. 

Send for B-4727 “Westinghouse Lighting at Work” in every industrial 
area, Westinghouse Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 


you can 6e SURE... iF is 


Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland 


J-04296 
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Need Sruledton ? 
HERE’S WHERE TO FIND IT 


If you use electrical insulation — 
a little or a lot — this pocket-size 
catalog-price list can be as handy 
as your right arm. It's free; write 
for it today. No searching through 
page after page for the item you 
want. Every item is carefully 
grouped with others of the same 
basic characteristics. Specifications 
and cost of every size or weight 
of every item are given. Every 
page is marked so clearly that you 
can't turn to it without knowing at 
a glance what's on it. First-page 
index lists every item, both alpha- 
betically and by catalog number. 
It's really a time-saver. And when 
you order from it, you get quick 
action — you get good insulation. 
We can quickly supply special 
shapes and non-standard items, 
too. 


NATIONAL [LECTRIC (COIL COMPANY we) 
COLUMBUS 16, OHIO, U.S. Ae en es: 


CLECTENCAL ENGIEMEEES, madEOeS OF ELECTAICAL CONS AND INSULATION — Transformers 


PEOESIGHING ANDO CEP AHEING OF BOTATING ELECTRICAL MACHINES 


| assemb!l 
lymerizing varnis} 


tion against 


No. 422 we ‘ 1 large wiring 


POWER VISE STAND ) =.= si tei 


The leading, portable power drive 

for hand pipe tools. Range 1/8” Intercommunication System (38) 
to 2" pipe. With drive shaft " a P oe 
2-1/2" to 8” pipe. \ new Talk-A-Phone “jo r-fitt d” inter 


nmunications system, with 11 optional 


i 
features designed so t single system 
YOU CAN GET IT NOW | ecu 
from a simple inter ( t 


from your Oster Distributor! most ela 


equipment of 








Take advantage of the quick availability and present low price of the Oster 
POWER VISE STAND! If you don't know the names of Oster Distributors in your 
locality, or want complete information on the No. 422 machine, just fill in the form 
below, tear out, and mail to us 


velopments 
power; dynasonic perform 
magic selector; privacy 
phone; right-of-way 
See oe pushbuttons, silent touch 

. = = and conference features 
THE OSTER MFG. CO. 2081 Eost dist St., Cleveland 3, Ohio, U.S.A. periggiccinier rae 
O Rush copy of catalog bulletin on No. 422 POWER VISE STAND be made to take 
(_] Rush nomes of Oster Distributors in our area multiple needs, rar 


NAME : ills to conference, private and non-pri 
vate, paging and remote use. More units 


and features may be added as needed, 


COMPANY 


ADDRESS ; r a P without obsoleting original equipment 


Talk-A-Phone Co., 1512 So. Pulaski 
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Transformers 


FLUORESCENT LUMINAIRE 
Lexington. Available in 2 and 4 lamp 
4 and 8 foot types for general and slim 
ine lamps. Unit has 45° lengthwise and 
35° crosswise shielding with low bright 
ness. Rigid steel c. 1st ion. Choice of 
metal, plastic and glass panel sides 
Manufactured by the Miller Company 
Meriden, Conn 


called the 
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! 
| 
| 


| 


FULLMAN 


atwrobe 


PRODUCTS 





“Latrobe” Floor Boxes and Wiring Specialties are designed 
to do their job easily and surely with no excess parts. 
This same compactness of design makes for fast, easy 
installations. 


Improved 
Adjustable 
Watertight 

Floor box 


Watertight 


Receptacle 
Box 


Nozzle 


Fullman 
“LATROBE” PRODUCTS 


Supreme Quality 


Pipe or 
Conduit Hanger 


Insulator 
Support 


Keystone 
Fish . 
Wire 


Cable Staple 


Sold Only Through Wholesalers 


FULLMAN MANUFACTURING CoO. 
LATROBE . . . PENNSYLVANIA 
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TAILOR-MAKE YOUR OWN 
CONDUIT OR PIPE BENDS 


RIGHT ON THE JOB 


e+ Ssimple, quick with the 
GREENLEE HYDRAULIC BENDER 


Yes, quickly make bends exact/y as you want 
them, when you want them, where you want 
them, Compact, portable Greentes Hydraulic 
Pipe and Conduit Bende 


jiffy. 


lets you do this in a 
One-man operated to produce smooth, ac- 
curate bends in just a few minutes... in pipe 
up to 5’, rigid and thin-wall conduit, tubing, 
bus-bars. Owners report timesavings up to 60% 
and more, elimination of cost for manufactured 
bends and fittings, and “‘clean’’, tailor-made 
installations every time. Get facts now on 
this time-saving tool that often 

pays for itself first few 


jobs! 


= 
GREENLEE 


Other GREENLEE ti ing tools for electrical works 
Hand Benders; Joist Borers; Cable Pullers; Knockout 
Tools, Auger Bits and Drills 
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W hit + 
measuring torque 


t € 


on: © 
scaffold 

} whit t 

A me 

er circuit breakers | 


dy, N. ¥ 
e toggle bolt assembly 


| d 


tool, ki 


Loomi 

has ar 
instrument 
1 provides 


rkeley, Cali 
. drafting 





as 


anti-static compound 


s announced a new 
wht filing cabinet, 
hluenr ec tracing 


64 


B N. ¥ 
t tracing table 
] a { r 


esigned flu 


Ni 

t refle midget 
48 \ Vv ser f heater «is wat 
switches | b deve é by the ae ane Bs 
Hart Manufacturing | Hartford (68) Weet xe: Dlectric ( 
( ' 4 New! 2 ‘ 


mercury switches welder, 


1ry 
( 


insulating film 


da new lit 


| receptacles 
O)ecly il { 


) Mas 
electronic timer 


8) A 
sulating tape 
‘Wie Mf 


(70) Gener 
Mass., has 
devel romat electronic 
timer. 
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Silvray SKYLIKE lighting offers advantages 
found in no other system, yet uses only silvered- 
bowl incandescent lamps, 

Designed along modular concepts for recessed 
or semi-recessed use, SKYLIKE fixtures may also 
be surface-mounted in old or remodeled interiors 
without sacrifice in lighting quality. 

Silvray SKYLIKE units are amazingly economi- 
Here’s real proof of SKYLIKE efficiency . . . unre- 
touched photographs demonstrate the versa- 
tility of the SKYLIKE louvered incandescent 


lighting system. In each case, the only light 


A unique SKYLIKE application is pictured here in the showroom of Irving 
A. Belking Furs in San Francisco, California 

Notice how architect Bernard J. Saboroft’s gridwork of 1 x 6 pine serves 
to hide the unsightly high ceiling, as well as to support the patterned 
group of recessed Silvray SKYLIKE units. Low brightness levels and 90° 
shielding provide an extremely satisfactory result, 


Send for complete SKYLIKE information. A com- 
prehensive booklet describing the SKYLIKE system is 
yours for the asking. To get your copy, write Skylike 
101 West Main Street, Bound Brook, N, J. 


Lighting, Inc 


SKYLIKE LIGHTING, INC. is a Silvray-associated company 
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Skylike blends 2 types 
of lighting units 
into | 


1. the soft, indirect light of sil- 


vered-bowl incandescent lamps. 


2. the sleek, modern look of 


fluorescent-type troffers. 





cal in initial cost — only 14 to 14 as much as other 
equipment delivering comparable results. Ease of 
maintenance permits similar savings units can 
be relamped from the floor and require only an 
occasional cleaning with a damp cloth. 

SKYLIKE fixtures fit 24” x 24” ceiling tile... 
are light in weight, easy-to-handle, and require 
only minimum framing support. 

source used was that of the SKYLIKE units — 
note the soft, even distribution of light... the 
complete absence of glare, harsh shadows, and 
sharp light cut-off lines. 


jet lita alert 
a 


Selected for warm color and ease ‘of installation, surface-mounted 
SKYLIKE units replaced out-moded globe-type units in the remodernization 
of the Levy Brothers Store in Elizabeth, N. J 

Variable lamp sizes — from 150 to 500 watts — permit day-to-day 
changes in lighting intensities. Units can also be converted for accent 


or directional lighting by use of a semi-silvered lamp and accessory. 


© 2$ilvray 
Our 95" ALWAYS 


the best In lighting 
YEAR 
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(“aw TWIST of the WRIST * a 


Y’RE LOCKED!” : uy) j 
+ Scot 
THE fx : (71) Fixture Hancers for discon- 
p cA necting and lowering lighting fixtures 
Turn-Tyte 4 2 | are des« ribed in &-page illustrated bul- 


‘ P letin TH-52, including engineering 
INTERLOCKING DEVICES ie 


drawings and photographs of indoor 


by P re) DA L E ‘ and outdoor applications, data on the 


construction, maintenance and opera- 


2-WIRE ARMORED CORD CONNECTOR BODY tion of the unit and its accessories, 


Molded bakelite with armored The Thompson Electric Co 
base and cord clamp. Corrosion- 
resistant coating on bronze (72) TRANSFORMER CORE 
contacts 

222100 — 10-15 amps » £2200 — 20 amps 








and coils 
replacement assemblies for substitut- 
ing or increasing the ratings of old or 


service-damaged transformers (tank 

2-WIRE ARMORED CAP WITH CORD CLAMP ior gomcieg) so Mantel ail 

Bakelite with brass blades described in bulletin 61B6345A, with 

H10RS ~ 10-15 omps o SIEM — 99 empe installation data and specifications on 

Also Available: 3-Wire, Polarized and P the 

Grounded. 10-15 Amps and 20 Amps 
SOLD ONLY THROUGH 


LEADING WHOLESALERS 


factory-tested assemblies which 
conform to NEMA standards. Allis- 
Chalmers Mtg. Co 


(73) Connectors for aluminum build- 
For information on how YOU can : ing wire are illustrated and described 
benefit from tl profitaclie new 


. . . in catalog AL-54, including technical 
TuRN-TyTE line, write . IMMEDIATE DELIVERY! x 








details on the units and wiring data, 


‘ MANUFACTURING CO. INC and a step-by-step procedure for proper 
rR oD y.\ L a = é installation of the connectors and 
EMMAUS PENNSYLVANIA aluminum conductors. Burndy Engi- 


neering Co., Inc. 


(74) INpusTRIAL LIGHTING is the sub- 
ject of 96-pa 





ge handbook, covering 
engineering data on principles and 
economics of lighting in specific in- 
door and outdoor industrial areas, with 
detailed explanation of the equipment 

Se a — _ needed and its application. Holophane 
7 : > 7 } b Co., Inc. 





? (75) PANELBOARDS up to 42 circuits, 
Open beck models designed for , $ assembled from five basic devices—in- 
mpl ket i] 1 . é - 
a ee : terior, box, front, breakers and filler 
or chassis ay . Ys . a . 
plates—are illustrated and described in 
bulletin 513. Bulldog Electric Products 
Co 


(76) CeiLinc Fixtures, square and 
round recessed units with lens, louver 
or pinhole aperture ; alb: ) 
By the ORIGINATORS of UNDERDOME Bells yr pinhole aperture and albalite or 
: a - formed glass, are illustrated and de 
‘Slow stroke” action plus prolonged vibration of wie > acaties teatdiina 
bell shell results in a greater sound carrying power scribed in 15-page 900K et, including 
Enclosed back with adapter plate and clear, distinctive tone greatly superior to the photographs, construction — sketches, 
suitable for direct mounting on a buzzer-like action of ordinary bells. Only one mov- specifications, 
4” round oF octagonal box ing part (the plunger) minimizes wear. Polarized 
- + + M0 contacts to spark, arc, stick or wear. 21/2” l ichtolter. Tr 
< or 3” diameters, for operation on standard A.C. ere eS oe 

voltages; with adapter plate for mounting on (77) Case Histories on over 100 

standard outlet boxes. Also available in a variety | LOOSE I” Eee ae 
of mounting arrangements and finishes for use as | motors a presented im . la ge bOOK- 
components on original equipment. Write for let, including actual applications of 
literature MB. 4 motors in the chemical, textile, pe 
Sold through Electrical W bolesalers troleum, lumber, metalworking, paper, 








footcandles charts and 


urves, and application information 





; : i food, mining and machine and produc- 
(UKcelock SIGNALS tion tool industries. Westinghouse 
“A 


Electric Corp. 
Enclosed back with terminal block az = I G N A IL a . 


for screw connections ide t Laghed dha,’ » (78) ELecTRICAL 











Propucts — wiring 





| harnesses and assemblies, cord sets, 
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accessory wiring c u ment water- 
proofed toggle SW “ sealed en 
closures for relays and other controls 
molded waterproof junction blocks, 
iIded sockets, 


junction boxes, rubber 


an her specialties—are illustrated 3g . 
nd other pe Litie ire Vertical 


and described in 4-page bulletin. River- 


side Mfg. and Electrical Supply Co. | fe 
le Mig n I ply af Cable 
(79) Air CONDITIONIN« talog con 


tains 60-pages of ful d complete | ime. Supports 


illustrated information on air condi 
tioning, cleaning and handling, cover 
ing description and specifications of 
equipment, application data and tech 
nical data with a selection chart for 
meeting job requirement Westing Compact, effective. *“Sali” 
house Electric | wedges are tapered—the hard- 
(80) Controt ALTE! cies for ante er the pull, the tighter they 
matically changing ur sequence hold. For any number of cables. 
on 3-4-6-12 pumps, blowers, compres Send for Bulletin G for unique 
sors, burners and other units controlled adaptations of this support, 
by magnetic start ipa egy and support and terminator 
cuits are illustt nd described with 


he carefree 


"Sate 


* Install trouble-free wiring 


* Use “Sali” Insulating 
Bushings on every 


‘ ; combinations. 
data on the construction, design, spe- 
cifications, oper 1 application * Superior Adalet Laminated Insulation 
and wiring diagrams showing rela- 
tion to controlled switches \uto- 
matic Control Co 





] 
i 


(81) LicutiIne I RES, slim 
fluorescent uni tor > station 


ine 


lighting, are described in illustrated 14300 LORAIN AVE 
bulletin, including construction and a 2 ee eon re) 
installation ata, mounting details, 
number and . lamps, and _ foot- 
candles readings suardian Light Co. 
(82) WuIRING De\ 


mounted, all-plastic, hea uty, dust- 





proof units are de cr be with full 
hago Ghai. sina wie aaa Wit 
three \ vitch, pul hain “tse 4 3 : TO CUT ans 
holder, keyless lampholder and junc a=. : J 

- a : O REPAIR 


tion boxes, for u vith non-metallic 
sheathed cable tor tg. Co 
Shorten the time it takes to put a motor 
(83) TRANSFORMER nstant watt through the repair shop and you reduce costs 
or increase your profit margin on every job! 
Let CROWN Motor Repair Shop Equipment 
a sy : help you do it! Expressly designed by prac- 
cluding wiring diagrams, comparison tical electrical men to increase shop volume 
charts showing open circuit character- ae and quality without increasing payroll. Every 
istics, light output regulation and S535 J item in the CROWN Line 
pt . . has proved in actual shop 

practice to pay for itself 
many times over. Engi- 
neered to highest standards 
and economical in first cost. 

GET THIS FREE 

CATALOG TODAY! 

Mail the Coupon 


industrial units, surface 1 suspended e\\ oe ee ee awaasat the - 
2 
*s, and special unit ‘r Elec- : r * 


age type for mercury vapor lamps are COIL WINDER 
illustrated and described in folder, in- DRIVES AND HEADS 





lamp wi ge regulatior la “ctric 
Co. 


{ &4 } 
data 
ent light 


fixtures, including commercial and 


, CROWN INDUSTRIAL PRODUCTS CO. 
oO 404 Borden Ave., Sycamore, Illinois 
Please send me your new catalog of motor 


C85 "OLTAC | nd circui 
5) VoLtac t circuit repair shop equipment. 


testers are illustrated and described in 
literature covering the application, ope 


eration and ratings of the several two 





COMPANY 





part hand testers. Sittler Corp 





ADDRESS. " — 


COIL TAMPING TOOLS 
AND WEDGE DRIVERS 


(86) INSULATING TA nd its appli- 
cation to wire at * splices is the ee S| ee 


ubject of bulletin B-] overing the 


q 
t 
I 
! 

NAME___ ' 
t 

! 

I 

t 

t 

ofl 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1952 115 








Moisture cannot penetrate the one-piece Neoprene body of a 

Zs JOY clectrical plug when engaged, even its contacts are 
= enclosed in a protective Neoprene housing through the 
cork-lrke action of JOY’S famous water-seal. Permanently 
vulcanized to cable, it cannot crack won't lose its shape 
1ires no special considerations to insure a long 
etul service. A favorite since 26, JOY electrical 
connectors are now available in styles and sizes for nearly 
any portab lectrical power transmission need. Why risk 


rical mistits when the best actually costs less, in 








the long run? Write for full details including your 
py of Bulletin MC108 today! e+, ELECTRICAL 


comnecrons 











MORE THAN 100 YEARS OF ENGINEERING LEADERSHIP 


A 


ME 152.3 


LOCK CABLE SAFELY, SECURELY with 
" 


BEFICIENCY Gable Strain Clamps 


without Strain or Damage 


. . . withstands direct pull of 17,000 pounds 
Efficiency Cable St Clamps tock cable safely and 10 te 1,500,000 c.m 
securely without possible strain or damage con : 
struction of clamp d high ridge across center of able sizes. Furnished with eye or clevis, for AC or 
cable prevents cable from slipping. Takes cable from DC service 


Write for Catalog 38-A 


Three clamp sizes cover all 


characteristics of the sell 


honding tape. The Bishop Mig. Corp 


(87) ELECTRICAL SPECIALTIES are 
specified and described in 26-page 1l- 
lustrated catalog, including construc 
tion details on hundreds of standard 
sizes of outlet boxes and fittings, junc 
tion and pull boxes, hinged cabinets, 
terminal boxes and explosion housings, 
with data on custom modifications on 
standard boxes. Hope Electrical Prod 


ucts »., Ime 


88) Wirine DEVICES adjustable 
vatertight floor box, pipe and conduit 
hangers, junction boxes, nozzle with 


cover plate, two gang box and other 
specialties are illustrated and described 


n bulletin. Fullman Mig. Co 


lime Swirci for control appli 
where it is desired to skip op 


if the time switch on selected 


illustrated and specified in 
PS-31 insert International 
Register Co 


(YO) FASTENING LooLs fasteners, 


harges and accessories are 


rasteninyg 
illustrated and described in specifica 
tion booklet on powder-actuated fas 


tening system. Ramset Fasteners Inc. 


(91) LiguTinc CATALOG contains a 
wealth of technical lighting data on 
fluorescent applications, fluorescent fix 

s with downlights, construction of 

naires performance tests and 
urves and tabulated data on many 
ictual lighting installations in com 


land industrial areas. Northern 


“ans for home, commercial and 
industrial use are illustrated and de 
scribed in catalog, including pedestal 

ul floor fans, portable window fans, 
reversible and non-reversible, shutter 
ttached vent fans, kitchen fans and 
manel ventilating ! Signal Electric 


Mie. ( 


(93) SoLDERLESS CONNECTORS, 
conduit fittings and wiring 
are illustrated and described in 

talog 52, including specifications 
nd application data on wire splicing 
and terminating, insulated conduit 
bushings, box connectors for non- 
etallic sheathed cables, conduit lock 
nuts, | plugs, et Buchanan 

Electric 

G4) Morvor Dara on fractional and 

integral horsepowe direct-current 

ind single-phase and polyphase a 

motors is contained in 4-page bulletin 

including specifications on squirrel 
cage, wound-rotor, split-phase, capaci 
tor start and repulsion start induction 
motors, gear motors and shunt and 
compound wound de motors. Century 
Electric Co 
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There’s money hidden in this picture! 


Yes, there’s money hidden in this picture, lots 


of it! It's the money a plastics manufacturer saved 
by installing three Westinghouse Dry-Type 
l'ransformers on each of his presses. 

You can see it...in the economical mounting 

.in the short run of secondary leads to the 
molding press. It's there...in the savings these 
transformers offer by improving voltage regula- 
tion and simplifying maintenance. 

The Erie Resistor Corporation, Erie, Penna., 
installed Westinghouse Dry-Type Transformers 
on all their injection molding presses. They 
utilized existing bus ducts, paid minimum install- 


ation costs to step voltage down to the required 


ELECTRICAL CONSTRUCTION AND 


MAINTENANCE 


220 volts. Like Erie, you can meet the demands 
of changing electrical loads quickly, most eco- 
nomically with Westinghouse Dry-Type Trans- 
formers. Available with or without circuit 
breakers built in. 

Get a more complete story from your local 
Westinghouse representative. Or write to 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh, Pennsylvania. J-70641 


‘DRY-TYPE 
TRANSFORMERS 
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FOR DEPENDABLE 
TROUBLE-FREE 
PERFORMANCE 


POWER SWITCHING 
EQUIPMENT 


For over 40 years the Elpeco line of high-quality 

power switching equipment has been known for its 
outstandingly dependable and trouble-free performance. 
Constant research and redesign have enabled 

Elpeco to anticipate rather than meet the ever changing demands 
and requirements of the electrical industry. 

Particular buyers, who have specified Elpeco products over 
the years, know that when they buy Elpeco Indoor 

and Outdoor Disconnect Switches, Air Break Switches, 
Indoor and Outdoor Bus Supports, Bus Ducts and 
Substations ... they are getting the finest, most modern 
equipment on the market. All Elpeco products 

conform to NEMA and AIEE standards for performance. 


A new series of bulletins, completely illustrating 
and describing each item in the Elpeco line is now 
available. Let us know the particular type of equip- 
ment in which you are interested. We'll be glad to 
send the appropriate bulletins by return mail. 


Canadian Affiliate: 
JAMES R. KEARNEY CORP. of Canada, Limited, Guelph, Ontario 
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QUESTIONS from readers on problems of industrial cquipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. For every question 


and every answer published we pay $5.00. 


Reader’s Quiz 





Plugging Switch 


ESTION A-21: I was recently 
lled in to do a n a plugging 
and there was some difficulty 
tere that possibly some of your read- 
connection 
use of a plugging switch on a 
5 hp motor, in order to stop the motor 
imstantly at a f it was 
found that the motor had a tendency 

reverse after the plugging switch 
was depressed. Is there any simple 
way to remedy this? What was finally 
done was to add a brake to the machine 
to add friction, but this does not appear 
to be a very good solution as power is 
w nothing merely to over- 


-H.H.S. 


switch 
ers could advise on. In 


with the 


V given p ion, 
} 
; 


heing used f 


come the brake friction 


ANSWER TO A-21: 


dition occurred at our plant 


The same con- 
We have 
i number of plugging switches operat- 
wo of them continued to have 
effect I 
plugging were 
1160 rpm motors, except 
1750 The de- 

effect was finally ob- 
emoving the drag magnets, 


1750 


ing, but 1 
noticed 


switches 


yht reversing 
that all the 
operating on 
two which 


were rpm 


ired 


oe 
braking 
tained by 
at a time, on the 


C.W.D 


rpm 


\NSWER TO A-21 


used is as follows U 


rhe setup I have 
se two magnetic 
First 
is a timer 
starts unit and operates it for 
interval. Upon 


contactors or a reversing type. 
contactor to operate motor 
vhich 
timed completion of 
operation, timer opens coil circuit of 
first contactor, 
to motor, then 


which 


which removes energy 
timer closes set of points 
contactor 
on end of 
contacts 
second set of timer 


1 
. 15 plug 
clos¢ plu 


through a 


switch mounted 


itor shaft These switch 


ire in series with 
points to plugging contactor coil cir 
uit open when 
otor is at still and close on 
then 
open when motor stops, thus prevent- 
ing counter If H.H.S. does 
not require plugging and still needs 
stop, why not use a good Me- 

‘lecbrake is removed 
current is on motor and comes 
on when current is removed.—J.B.D. 


normally 
stand 


due t 


They are 


lirst operation 


rotation, 


rotation 


which 


when 


ANSWER TO A-21: The fact the 
motor tends to reverse when plugged 


indicates that it is too large for the 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


load. A smaller motor would plug 
properly and provide more economical 
service, as efficiency and power factor 
ire poor in underloaded 
this is not possible, and it may not be 
if the load is variable, a magnetic brake 
could be applied which will act during 
plugging but will not retard it during 
normal operation.—D.H.N. 


motors 


Electric Water Heater 
QUESTION B-2 We 


gallon electric hot-water that 
had the elements burned out because 
the water was drained out of the tank 
before turning off the current. The 
switch supplying current to the heater 
located at the heater but the 
draining was done under the floor 
and the switch overlooked. Could a 
pressure switch be installed on the 
water heater or piping so that it would 
open up the electric service to the 
heater if the water was drained out o7 
if the water level got below the level 
required to keep the 
merged ?—E.E.M. 


have an 80 


heater 


was 


element sub 


ANSWER TO B-21: A simple 
effective way to prevent electric heat- 
ing elements from burning out or de- 
veloping outside sheath 
temperatures, is to install a thermostat 
on the heating element. This could be 
connected to the power supply to the 
heater and if low liquid level should 
cause the element sheath temperature 
to rise excessively, it would auto 
matically shut off the power to the 
heater. 


and 


excessive 


I have used this successfully 
on small electrically heated de-greas- 
ers where evaporation of 
solvent exposed the heating element 
Signaling devices, such as pilot lights 
or alarms, could be incorporated to 
notify the when the high 
temperature is R.E.B. 


excessive 


operator 


reached 


ANSWER TO B-21: Addition of 
pressure switch will partly solve this 
problem. However, it should be series- 
wired with suitable thermostat so water 
temperature would always be con- 
trolled. Pressure switch should be in- 
stalled at far end from discharge so 
any peak service demand will not cause 
constant on-off operation. Tank in- 
stallation should be reversed so heating 
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at bottom instead of 

automatic water 

lements at all times. This 

give increased heat transfer 

heat will rise upwards through 

the lower to top of tank 
W.E 


} 1] } 
elements will be 


top which give 


water trom 
heater,—I 


ANSWER TO B-21: In my experi- 
ence with plating room tanks of about 
the same size, they are used for plating, 
anodizing, dichromate, sulphuric acid, 
copper strip and many more applica- 
tions. These tanks are controlled by 
an indicating temperature control 
thermostat which 
which supplies current to the 
steel heaters, 
or monel-lead-lined heaters (which- 
ever type you have). All these tanks 
should be protected with a low liquid 
level shut-off, with a float switch. If 
the level of the liquid should be low 
or should the tank be drained and the 
power switch is forgotten this float 
switch will cut the controlling circuit 
open and the main contactor will not 
This float switch can be 
cylindrical with both ends 
apped, with a shaft or rod from one 
The rod can be 4 the depth ot 
the tank. It will float within a larger 
pipe so that it would not interfere with 
the work in the tank. Upon the rod 
are two collars which are set for allow- 
able liquid level and should the 
liquid be drained the top collar will trip 
the switch which is connected in the 
holding circuit of the contactor. When 
the level is brought up to capacity of 
the tank the switch is depressed by the 
lower collar on the rod, and the circuit 
with the contactor in 
to vour tank heaters. —O.C 


emerges the con- 
tactor 
stainless 


monel heater, 


ve energized. 


brass 


end, 


low 


completed 


service 


Heating Cable 


QUESTION C-21: How can I install 
heating cable to melt the ice from 
eaves and downspouts and yet protect 
the eaves and downspouts from gal- 
vanic action due to contact with the 
lead of the heating cable?—H.S. 


ANSWER TO C-21: In our vicinity 
many residents use heating cable to 
keep the ice open on eaves of buildings. 
Those who have gutters and down- 


119 








t trv to keep them open as 


they would freeze at the lower end 
bevond reach of the cable. We usually 
arrange the cable as hown in the 


@ Use Electro Custom Processed Varnished Insulation to sketch. The lead 
INCREASE LIFE EXPECTANCY and to insure the safe, negara 
successful operation of electrical equipment. rig-2ag 

Selecting dependable insulation need not present any nee ie oe 
problem to design, insulation and maintenance engineers ouet thane at least one 
if they specify ELECTRO. Our method of processing the edge of the guite 
produces varnished insulation with the ESSENTIAL a on 
SAFETY FACTORS. 


lol 
alot 


ANSWER TO | 


cesstully ise nea 


You may buy with confidence 
when you buy these gra 


| problems 
ELECTRO tana 


" Cleaning Motor Windings 
TECHNICAL PRODUCTS ot a ION D-21; What precaut “a 


essay ) eaning and imp? 


Silicone Varnished Treated Asbestos we PHN neers 
Fiberglas* Cloth & Paper lites 

Quin-Glas Hi-Tem- Flexible Varnished ANSWER TO 
perature Insulation Cambric Tape | proved scrape abrasiot 

Varnished Fiberglas* Varnished Condenser aye by rseg's poses 
Cloth Paper preelye- mped-nescnge Tales 


‘ ” : . stantially reduces the 
Electro “300 Varnished Silk ‘omn meak tie 


Combination Slot and Rayon winding oper 
Insulation Cable Wrapping Tapes - wins cl 
he stator 1s thet 
silicone varnish ¢ 
twelve hours in an ¢ 
We invite you to use our Special Service facilities if you need Mure of 7 pchgptel Sie 
varnished insulation to meet specific requirements. Write ve po apbeatppaetrani 
or phone Department E-1 for technical data and samples. ally increasing 


ELECTRO-TECHNICAL PRODUCTS ar ins alas ees 
DIVISION OF SUN CHEMICAL CORPORATION Being heat stable, this enamel, is 
NUTLEY 10, NEW JERSEY cured during the second or final bake 

©T. M. Reg. U. S. Pac. Off. by Owens Corning Fibergias Corp. L.W.F 
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OUESTIO 


ee eT a | é, : NEW AUSTIN FORMED TYPE 


lip 300 wolts s 


240 rpm. When ied ng thes ) ’ : \ 1 © 

oes BOX HANGERS 

charge resistors across the field \ + 
‘mp between field s. Does t | 3 . 

mean there is something wrong w ) \3900 Series 

nur field coils ; t 1 naturel 

condition? l eld od SHOT Laie ; . . 

any ground.—A Strong and lightweight, yet 

parson flexibl ht it 


STEEL—IN ALL perfect alignment of box 
the field of synchronous motors 1s to STANDARD " 
1 } LENGTHS AND DEPTHS 


prevent a high itage trom being in 


ANSWER TO E-21: The reason why 


a discharge resistor is connec ted across 


Dimensions of 


t 
PATENT PENDING eae — 
x a 

. No. 390 STRAIGHT a : 

field mean a loose connection or a point No. 3900 ___~ _ eenunts Ss i pis 
of high resistance at tl po s pres tynini 

kin t4 "Hg" OFFSET ? 
parking i. 
io. 3904 F ____. 


a —— 


duced in the field coils when starting 


the motor. Sparks jumping across the 


1%" OFFSET 


ANSWER TO | ield coil insu- | No. 3905 
lation could be damaged due to over = 
voltage, voltage transients and high _— __ 1A" OFFSET 

Siele iiae , No.3915 £ 
induced voltages Moisture, dirt and ‘ 
umes srheating id carb ing |} 
fumes, overheating ; ar oOnizing No. 3916 iout ties 
with excess vibratio nd shock could 
have caused coil movement damaging | 
insulation giving leakage and possibly | S UNIVERSAL 


damaged connecting s. Carefully Adjustable Formed 
check coils and resistors for present | 
ratings. With this type starting, initial Licensed under Pat. No. 2,246,189 Type mlolatet=is 


starting torque is reduced and propor 











1 


tional to starting kva and lowest trans 
ld 


tormer tap should be used which wil 


give sufficient torque to start motor No. 3918 Hanger pawifonte ren 
When the current is transterred from 
reduced to full voltage, the accompany 
ing transient current causes a sudden | [PLY LZ L : ‘ P 
senate velin Sebuiinnes anak wie" pS (e) This new two piece hanger is designed so that one 
Since with manual starting the field Z part telescopes into the other. Requires no notch- 
tte: ing of joists. Is quickly adjustable between joists 

being a matter of operator's judgment Crete section vinw of and to any depth. Length b ded f, 

, ement, | No. 3918 formed type y pth. Length can be extended trom 
the field circuit must be closed when box hanger. 14%" to 19”. 


the rotor approaches synchronism so 





switch is closed } hand, the timing 


that it will pull in st hen starting 


auianatienliv. inina rélave chee hee WRITE FOR FREE SAMPLE FORMED TYPE BOX 

circuit at proper moment to give maxi H ANGER — check coupon and mail today! 

mum pull-in torque ven though a . 

synchronous motor is not driving an 
, eter THE M. B. AUSTIN COMPANY, NORTHBROOK, ILL. 

Please send FREE sample Box Hanger checked below: 


L} 3900 STRAIGHT 18" BOX HANGER 
1) 3904 6" OFFSET 18" BOX HANGER 
CL) 3905 1%" OFFSET 18" BOX HANGER 

} 3915 1's" OFFSET 18" BOX HANGER 

} 3916 BAYONET TYPE 16" BOX HANGER 
0 3917 “S" UNIVERSAL 14)/2" BOX HANGER 
|) 3918 ADJUSTABLE 14%" TO 19" BOX HANGER 


) CONTRACTOR [_) JOBBER SALESMAN JOBBER [|] ARCH. ENGR. [) OTHER 


load, it is possible to overload stator 
windings with ac by over-exciting the 
de field and thus cause the motor to 
draw a large leading current Phe cur 
rent input should never exceed name 
plate rating or manufacturer’s recom 
mendation in startit under any load 


condition,—L.W.] 


ANSWER TO 1] rhis means that 
the discharge resistors re open or ot 
too high a resistan value. Most 
synchronous motors are started as an Nome___ 
induction motor. This results in a high 


Company 
Address_ 
City- 


voltage being generated in the field 
coils, unless a well designed set of 
spark gaps or a discharge resistor limi 
this voltage to the value tl 





coils can handle.—H.S 
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HERE’S 
Lili Can you ANSWER 
> these QUESTIONS? 
QUESTION $21 —\We have 


int quite a numl 





General Electric Stall reversible mo 
it 40 ounce inches, 115 volts, 

“les hese motors 
‘rmanent magnet rotor 


ecial t top n ll 
ting thi 
You can THREAD and | For Cutting Only — ve sage gs sa etal deine 
CUT Conduit Faster with your Best Buy is a otor will reverse before it hits the 
@ QUIJADA CHIEF |§ Portable E-Z CUTTER although there is no mechanical 


; tightness. | would like some theoreti 
No wrestling with stubborn chucks. No wrenches Exclusive Power Driven Rollers revolve : 
Exclusive Automatic Chuck operates at the flip conduit or pipe for constant cutting. No cal or practical information about this 
of a switch. Four jaws front and rear instantly slipping. Thousands of cuts per sharp- 
grip, center and turn conduit or pipe. Reams ening. Convenient foot switch frees 
while threading. Equipped with wheel-type cut- operator's hands—speeds cutting! 4g” to QUESTION T21 
: ve J 4 2 » eliminates time lost in size . . r 4 
ter. Weighing only 160 Ibs. the Chief is perfect range ¢ » d 3 phase, 23.000 volt. primary 2300 
for in the shop or on the job use changes. One lightweight E-Z Cutter t ha h yo 
handles all your cutting requirements volt secondary transformer, | find that 
Check these times against your present methods anywhere 


forth between two 


type of motor EP. 


\iter repairing a 


by applying a no load current on the 
CUTTING SPEED secondary taps, that two of the phases 
| San we 


. rs ; or transtormers, delta connected, draw 
. i , 2 


Pipe Si 2" 1 
Chuck ng Time 
Threading Time | 11 sec one anip *, checked individually, but 


T 
4 
None— You Ream While Yo 


» thi pl » or transformer draws 
ampere. Why is this? 
ratio in voltage checks out the 


1 


same on all phases or transformers. 
SEE YOUR JOBBER OR WRITE FOR NEW CATALOG EC-8 ESH , 


DIVISION OF GAINES-COLLINS 5474 Alhambra Ave., Los Angeles 32, Calif. QUESTION U21 —We generate our 


] ric . nenenenay = 
Manufacturers of Automatic Threaders & Cutters for More than a Quarter Century own electricity and direct current for 


use when plant force is at work. Our 
| | light circuits are powered by de dur 


GUARANTEED 208° 
Your AsAwravce of 


BEST QUALITY for SAFE USE 


6 se 














and by purchased ac 
non-working hours. We have 


lc motors that are plugged into 


| 

| 

| 1:03 

| > hgeht circuit, which are supposed 


disconnected before ac is used. 
| | Many are forgotten and the result is 


WV } burned out motors. Is there any elec- 
NOW IS THE TIME TO STOCK UTILITY EXTENSIONS trical device that would break the cir- 
GEM OFFERS THE MOST DIVERSIFIED LINE FOR ALL PORTABLE AND “a 
STATIONARY EQUIPMENT. A TYPE AND SIZE FOR EVERY PURPOSE uit whenever 
HOME USE OUTSIDE HOME tor ?—A.S.]. 


LAWN MOWERS 
HEOGE CU 


CAWN AND PARTY UGHTING x QUESTION V21—1 recently rewound 
MAS LIGHTING 


SPRAYING EQUIPMENT 





ac is used on a de mo- 


two identical 110 volt single phase, 60 
cycle, 1750 rpm, capacitor start mo- 
tors, using the original factory data 
on the windings. In rewinding, on the 
first stator, I laid down the starting 
winding on the bottom, and the run 
ning winding on top, as the manufac 








. turer did, and the motor tested fine 
\ | In the second stator, | laid the starting 
. g 
COMMERCIAL USE vinding on top of the running wind 
FLOOR WASHERS ing, instead of 
FLOOR WAXERS 

FLOOR POLISHERS 
VACUUM CLEANERS 


under the running 
winding as the factory had done, and | 
liscovered that a heavier capacitor 
SOLD THROUGH myst ; : , 

ELECTRICAL had to be used to make the motor 
INDUSTRIAL USE WHOLESALERS 1 


pull its starting load under test. Why? 
PORTABLE SAWS 


tu « og a : > Xs, 3 T.S W. 
LECTRIC STEEL CU ” 

WW, P| QUESTION W21— how can I check 
AND NUMEROUS OTHER USES 2 “ hon 


° current of an electrical 
WHOLESALERS IN THE DETROM AREA WE HAVE SHORT EXTENSIONS ‘ ma = 
FOR CONNECTING WASHING MACHINES. hime? The running current will not 
MAJOR PLUG AND CARTRIOGE WIRING DEVICES AND SPECIALTIES throw the plunger far enough. H.S. 
FUSES PUSTATS, BLUE Lage. GEM ELECTRIC MEG. CO., INC. GENERAL ELECTRIC XMAS LAMPS . 
CORD SETS AND EXTENSIONS 


_ IMA SET AN DECORATIONS PLEASE SEND IN 
en encase Dg ~ aoe YOUR ANSWERS BY SEPTEMBER 15 


a 
> 
~ QB YF 
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‘We choose SER iT 7 


2 
A electrical conduit to 


isolate vibration and protect against moisture’ — J. M. Huber Corp. 


TYPICAL OUTDOOR INSTALLATION of flexible § 


IT’S WET IN BAYTOWN, TEXAS. In this Gulf Coast 
town, high humidity and heavy precipitation are the 
rule. Under such conditions outdoor wiring presents a 
problem at the carbon black plant of the J. M. Huber 
Corporation. Only a liquid-tight electrical conduit can 
protect the wiring. At the same time vibration and con- 
stant flexing from blower motors must be overcome 
Sealtite*, a unique synthetic-jacketed conduit with a 
flexible steel core, rv 

Sealtite is as flexible as garden hose. You can install 


‘ts these demands admirably. 


for flexible, liquid-tight electrical conduit— 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


it more quickly than rigid conduit. You can cut it easily. 
You can take it down and move it without trouble. You 
can use it in cramped quarters or where conduit must 
either bend or allow for vibration and movement. 
Sealtite is available at your Electrical Supply House. 
It uses standard rigid electrical conduit fittings. For in- 
formative Bulletin No. C-201, write to The American 
Brass Company, American Metal Hose Branch, Water- 
bury 20, Connecticut. In Canada: The Canadian Fair- 
banks-Morse Company, Ltd. 


*Trademark 6z2R8 


specify 


sEALTITE 


AN ANACONDA” PRODUCT 
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Designed for Safe, Reliable Opera- 
tion and Protection of Portable and type plug. 
Stationary Electrical Equipment, in- 
doors and outdoors, under the most severe operating conditions 


circuit breaking 


I ANI WER MAINTENANCE COSTS insured 
by heavy, rust-resisting cast metal construction and rain-tight gasket seals. 

QR is provided by safety circuit 
grounding and the eneeetine of door and auti receptacle with a quick make 


and break switch mechanism. 


Consult your Pylet Catalog, Bulletin 1150 for complete listings. 


ales 
* 
*.y 


4 

PYLE QuelArc plugs, used 
with this equipment, are 
well known industrially, 
for their unique partitioned 
construction. Long insulat- 
ing surfaces from pole to 
pole, and from poles to 
ground provide for excep- 
tionally safe handling and 
long service life. 


THE PYLE-NATIONAL COMPANY 


1344 NORTH KOSTNER AVENUE, CHICAGO 51 


» ILLINOIS 


District Offices and Representatives in Principal Cities of the United States 
SINCE 1897 Export Department: International Railways Supply Co., 30 Church St., New York. 


Canadian Agent: The Holden Co., Ltd., Montreal. 


PLUGS AND RECEPTACLES « FLOODLIGHTS + TURBO-GENERATORS » GYRALITES » CONDUIT FITTINGS » MULTI-VENT AIR DISTRIBUTION 


124 ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . AUGUST, 1952 





Questions on the Code 


Answered by 


B. A. McDONALD, New York Board of Fire Underwriters, Ro:hester, N. Y 

GLENN ROWELL, Electrical Engineer, Fire Underwriters Inspection Bureau, Minneapolis, Minn 
B. Z. SEGALL, Consulting Electric Engineer, New Orleans, La 
F. N. M. SQUIRES, New York Board of Fire Underwriters, New York, N.Y 
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Gasoline Pump Switches 
Article 510, Section 5142-d re 
quires that all circuits suppl 
pumps shall be 
switch having a dis- 
each conductor 


ing dispensing 
controlled by a 
onnecting pole 
) 


Does this mean one 


wa 


switch to control 


all circuits or a switch in each circuit 


if there is more than one uit 
the 


cr’ 


case, when each pump ts 


separate circuit? I assume 
mean, break 
grounded 


question 


the neutral 


neutral system Vor 
disconnecting 


is this. In 


about a 
for each conductor Article 

Hazardous 
mention 
sides of line 
grounded neutral s) 
necting pole 
supply ing motors on punips 
the liquids 
which 


500, Locations, there 
of 


on 


no made breaking botl 


the phase 

discon 

conductor 
Some 


single 
stem of a 
m each 
such as Benzine and other. 
off explosive 
are as hazardous as gasoline 
vet for Class 1, Group D and ( 
here is no mention o 
as in Section 5142 
same conditions 
imposed 
lights ete 
5 locations 


5142 for 


pumps ?—L.J.G. 
A In reply to your first question 
@ Section 5142-d first appeared 
the 1946 Code. At that time, the 
report of the Article 510 Committe: 
of the Electrical Committee made the 
following comment 1 
Section 5142 
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nature 
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switch 
interrupt 
circuit gasoline dispensing 
I believe this cor 
intent tl 
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to a 
pump.” ‘nt further 
lat each 
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clarifies the 


must have own mnecting 
means 

In answer to your second question, 
to raise an issue worthy 

the El 
only express an 
opinion based on information on hand 
This rule, Section 5142-d was spon- 
sored by the International Association 
t Electrical Inspectors, 


field 


ippears 


of consideration bv ctrical 
littee, TIT c¢ 
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experience with gasoline pumps, 


additional 


both 
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matter 
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sideration 
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field experience with 
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had 
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support such a requirement 
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which are supplied 
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be 
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on the supply side of the sery 
dise 


Section 


nnecti 
2611 sta 
requirements 
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MARTINDALE GROWLERS 


PORTABLE 
GROWLER 
TYPE U-2 


This Universal Adjustable Growler may 
be used as both an external Growler for 
armetures and an internal Growler for 
stators. It will test armatures from 2” 
diameter up, and stators from 534" diam- 
eter up 


ADJUSTABLE 
BENCH 
GROWLER 


Has adjustable jaws with face length of 
24". With jaws closed will test arma- 
tures as small as 1” diameter. With jaws 
epen, will accommodate armatures as 
large es 18” diameter. 

Both types available with or without 
meters. Also six other models. 


MARTINDALE WHEEL 
AND GEAR PULLER 


Adjustable arms pull straight without 
squeezing the work. Set screws prevent 
Spreading. 
Made in 2 Styles and 4 Sizes up to 24” 
diameter. 


MARTINDALE COMMSTONES AND 
COMMUTATOR GRINDING TOOLS 


MICA UNDERCUTTERS FOR 
SLOTTING COMMUTATORS 


Nine Motor Driven Types 
Write fer 64-page Catalog describing these 


end meny other products for industrial 
Maintenance, Safety and Production. 


MARTINDALE ELECTRIC CO. 
1309 Hird Ave Cleveland 7, Ohio 








ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Emergency Service 
Disconnect 


QO Irticle 230, Section 235le. Is 
e . . 
the disconnector referred to in 


section, an automatically or manu- 
operated device? Explain more 
the intent of this section —E.J.C 


ction provides two gen 
1 types of installations. The 
ustrated in the following 


crors 
SupL ly before 
sanecting emergency 
pply 
md arrangement is shown 
he following sketch: 
Service disconnecting Normo/ 


‘in means bs supply 
. y ( 


Emergency |, 
supply 





_-~" control equipment 
(@, reverse 
current reloys 

ete. 


‘ 
Both supplies may be -+~ 
operated in parallel 


From a study of the two schemes 
it will be noted that neither illustra 
tion shows in detail just what is in 
tended to be 
connection 


accomplished by either 
\ctually the intent is to 
‘feedback” in to the normal 
upply source 


prevent a 


is not definite 
n its requirement for either a manually 
or an automatically operated discon 
From the wording of this sec- 
tion it may be deduced that either type 
may be installed. 


rhis section, therefore, 
nector 


It is possible that there is some con- 
fusion in the questioner’s mind with 
regard to the intended application of 
th The fact that he wants 
to know whether or not a manually 
or an automatically operated discon- 
nector is required, leads me to wonder 
if he is not applying this section solely 
with the idea of providing emergency 
service for lighting. 

rhe basic intent is to provide emer- 
service, for example, to an 
lustrial plant being served normally 

i private utility but having its 
generator 
the emergency plant, except as 
following paragraph, will 

quired if 

1. the utility lines are dropped sud 
lenly because of same accidental out- 

’ T 

2. the utility gives notice that its 
service will be interrupted for some 
maintenance, operation or construction 
yrocedure 
In either case the plant is shut down 
or must be shut down, respectively, 


section 


gency 


emergency Service 


ind the switching made to the emer- 
Then the load is built 


up to the capacity required within the 


gency supply 


capabilities of the emergency supply 

Quite often the emergency supply is 
operated in parallel with the normal 
supply to take care of loads bevond 
the capacity f the ] 


Under these 


t normal supply 
conditions the automatic 
ontrol equipment must be it 
insure against “Feedback” from the 
1 1 > 1 1 
emergency supply to the normal supply 
other words, the 
must keep the tw 


ind vice versa In 
ontrol equipment 
-ystems operating in parallel to feed 
ts common load. 

For emergency lighting more de 
given for these lighting in 
\rticle 700. An auto 
matic transfer device is usually re- 
quired 


tails are 


stallations in 


Ordinarily service disconnects 
installed 
switch automatically 
“feedbacks” into either sys 


tem. Schematically this is shown by 


mav be feeding into this 


transfer which 


prevents 


the following 


Service disconnect normally ed 


a = await a 


Emergency J Service disconnect 
supply normally closed 














Automat ra fer Switch automatically 
switch transfers from normal 
supply feemergency 
when normal supc y 
terrupted 


t 


ym the above discussion it will be 


“| that as far as th 


service 
connect is concerned, either a manually 


in automatically oper ited type of 


lisconnector mav be installed.—B.Z.S 


Panelboards In 
Clothes Closets 


I recently came in contact with 
e a job in a large residence that 


required two large circuit panels | 
cated in clothes closets. This I think 
is bad but I have been unable to find 
anything in the Code that would pro- 
hibit this practice —C.W.K. 


A Section 4115 of the Code rec 
@ ognizes the hazard which ex- 
ists when a fixture is installed in a 
clothes closet and limits such installa- 
tions to the ceiling or on the wall 
thus reducing the 
possibility of fire from readily igniti 


ibove the door, 


coming in contact with 
hot lamps. Section 3853, Article 384 
1% the Code calls attention to the 
possible hazard resulting when switch 
located in the 
of easily ignitible material 


Article also covers 


ble clothes 


boards are vicinity 
This same 
panelboards but 
no such ruling is evident, which indi- 
cates the difference in hazard between 
a switchboard and a panelboard with 
respect to combustible material. Ref- 
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Westinghouse Panelboards provide modern, labor- 
saving control of lighting and appliance branch cir- 
cuit power distribution, electrically and mechanically. 

For instance, no guesswork is required to deter- 
mine the connections between branch circuits 
and main bus on standard 3-phase, 4-wire lighting 
Panelboards. Each circuit and the bus to which it is 
connected is clearly, permanently identified. Eliminates 
time-consuming ringing-out of circuits. Simplifies 
installation, wiring or rewiring for future 
circuit changes. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Circuit breaker panelboards, 
of course, but... 


For the quality that delivers power effectively, cuts 
outage time, speeds installation and maintenance, look 
to Westinghouse Factory Assembled Panelboards. 

More facts? Call your Westinghouse Distributor, 
or write for DB-30-930, Westinghouse Electric 
Corporation, Box 868, Pittsburgh 30, Pennsylvania. 

J-93476 


youcan 6€ SURE...1F its 


pas a 
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FURNAS 
MAGNETIC STARTERS 


ARC-QUENCHING SILVER CONTACTS — 
Rigidly tested and selected for low contact 
resistance, best arc-quenching properties 


ARC-RESISTANT TERMINAL BOARD — 
Molded of plastic selected for non-tracking 
properties 


DUAL VOLTAGE COILS — 
Furnished as standard equipment in both 
polyphase and single phase starters 


POSITIVE ACTING THERMAL OVERLOAD 
UNITS — 


of solder-pot type automatically protect motor 
from overheating 


SHALLOW CASE FOR EASY WIRING — 


oOo” good visibility 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


\s you 


find any detinite Code 


m unabk 
provision which 
installation of a 
clothes closet How 

a circuit breaker 


would prohibit the 
panelboard ina 


ever since a 


overcurrent 
lin the vi 
material and 
unless mounted 

In rooms or 

ily ignitible 

rules may be 
nterpreted imply that panelboards 
clothes 
From field experience, I find 


hould not be installed = in 
closets 
most clothes closets to be poorly ven 
tilated areas, filled with readily igniti- 
ble materials \ Il 


ition with the panel 


panelboard in such a 


door open, COV 


red with clothes, is a distinct fire 
hazard when in normal use and espe 
} 


cially when being serviced. I believe 


uch an installation violates the funda 

ental expressed under “Wiring Lay 
out” in the “Introduction” of the Code 
which should be 


reads: “Provision 


ade for distribution centers locat 
easily accessible places for conveme 


| salety operat ms” B.A.McD 


Grounding Conductor 


In wiring residential prope) 


sepa 


require 


where the 
ite building 
at a third grounding 
mductor be run from the house to the 


Type USE 


garage is a 
does the Code 
conductor or 
buried 


jarage uf cable is 


directly in the earth between the two 


buildings or is this just a requirement 
of the local inspection department? 


the back of a 

contained no 

cabinets, electrical 

x outlet plates, it 

ld not be necessary that the special 
ductor be employed. 

1 any conductive elec 

type be within 
surface or any other 

muunding medium within the 
Code 


garage, 


would require the use of a 
ial grounding conductor run irom 
ice equipment or distribution 


l along with the circuit conductors 


] 


} , 
uppiving the garas rovide a 


rrounding continuity exposed 
onductive enclosures { the garage 
, 


gh a conduit 
| 


} 1 
1 throt 


metal 


| 
ipplic 


SV ste 

r electric ic tubing, it is, of 

rse, assumed that that metallic race 
forms the 

lium, but open overhead 


or buried USE type of under 


conductive grounding 
wherever 


+ also gives pert 

separate grounding electrode 
uch an However, 
urban property 


outbuilding 
resi lenti ] 
considered 
ground within 
ittaches 


in the 
better te 
conductor 


G.R 


Common Neutral— 
‘T°’? Switches 


uestion 
! ] : 
eutral onductor cor 
three phase, four wire, branch « 
} } ; 
as shown by a diagram. In so far a 
the d cerned, the 


1 


answert 
vas corres bu 1e general statement 


reading as f s should not have been 
made 

1 for 
ircuits is no 


the Code for 


1 col 


on neutré 
branch « 


} 


may Nave a cot! 


on neutr: 


to Section 2 or the ( 


Service Entrance 
Conductors 


In 
present one and 
ce entrance conduc- 
ide ] 
f the same 
wo ld be 


metered separatel 


fiie same 
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These two Safety Switches have the same H.P. 
ratings when used as disconnects for AC motors. 











Revolutionary New AC 
Motor-Circuit Safety Switches 


matching motor control cases, size for size; matching performance, too 


Up until now safety switches have invariably been much 
larger than the motor control with which they have been 
used. This has created difficult installation problems. Even 
when space was available, their bulk and weight made 
mounting difficult; and the much larger size of the safety 
switch in such close relation to an associated control en- 
closure has simply been all out of proportion to the latter. 
This detracted from the appearance of the complete instal- 
lation. Cutler-Hammer engineering has ended all this as 
far as AC motors are concerned. The new and exclusively 
Cutler-Hammer Bulletin 4110 line of Horsepower Rated 
AC Motor-Circuit Safety Switches matches safety switch and 
motor control in size, convenience, and dependability. 
Available now in — from 3 H.P. to 30 H.P., 3 or 4 
poles, for 230 Volts AC... and in ratings from 712 


he! 
anol 
eyTLER 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


H.P. to 


50 H.P., 3 or 4 poles, for 575 Volts AC. Inspect these better 
switches now and see their many features. Front side oper- 
ated. Quick make and break. Simple release cover-interlock. 
Provision for 3 padlocks in “OFF” and 1 padlock in “ON” 
positions. Unit pole construction. Non-welding butt type 
totally enclosed silver contacts. Silver plated current 
carrying parts. Positive-pressure type fuse clips. Solderless 
connectors. NEMA 1 enclosure. Complete switch assembly 
on panel removable for easy installation and wiring. 
Adequate and convenient knockouts. Cutler-Hammer qual- 
ity and advanced engineering at no extra cost. These 
switches have no substitutes even remotely comparable. 
Your Cutler-Hammer Authorized Distributor can supply 
you. CUTLER-HAMMER, Inc., 1306 St. Paul Avenue, 
Milwaukee 1, Wisconsin. 


anothe! HAM 
qyTUERr 
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with INSUL-8-BAR 
Mobile Power 


This rugged, extremely flexible 
troliey system, while low in cost, 





Meets every requirement for safe 
Mobile electrification of cranes and 
hoists, large or small. Adaptable 

all conditions; capacities 50 to 

O amps; can be added or 
Gianged without disrupting pro- 
diction. Be sure with Insul-8-Bar, 
@nd sove. 


Low Cost SAFETY 


Ingulctor sheath easily 
sn@ps onto conductor 
ber, permitting quick 
installation. The sheath is inexpensive, gives full 


Protection 


Lew Cost MAINTENANCE 


Maintenance is mini- 
mized by durable con- 
struction and simplicity 
of design. Note thot col 
lector shoes in trolley 
hecd can be replaced 
with ease. Change is 
made without shutting off 
power. 


The system is odapted to curves, switches, turn- 
tables, transfers and spur runs. It is custom engi- 
Moke your system 
Bulle- 


neered to your requirements 


sofe—at low cost. Write for “Insul-8-Bar 


tin S-10. 


BENBOW MANUFACTURING COMPANY 
1285 ROLLINS ROAD + BURLINGAME, CALIF 





INSULATED TROLLEY 
busways 
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covers this ques 
both 
parately, it 


installation is being 


Since switches are 


must be as- 
each 


i different class of use. 


conditions it would be 


nd serv- 


B.Z.S 


Grounding With 
No. 14 Wire 


1 want to ground some equip- 
ment and find from Section 
No. 14 is large enough. Sec 
hat any grounding 

smaller th No. 6 shall be 
it, tubing, or cable armor 
er requirement has me puzzled 
i-metallic sheathed cable has 

‘J in 


res smaller han 


vou have raised 
Section 2592 


he question 

concerning 
lich grounding conductors 
ler than No. 6 to he protected by 


conduit 


requires 


tubing or armor was also dis 
1951 meeting of the 
Northwestern section of the TAEI. As 
this question has pre- 
sented to the Electrical Committee of 
il Fire Protection Associa 

ion in line with 

sar 


cussed at the 


1 result, been 


usually does 
sent Code re 
your ques 
requires you to 
used for ground 
armor and 
method is 

e, how- 

have permitted 
ted from me- 
sure within 
contention 
lv to sys- 
equipment 
nflicting 
undoubtedly 
n the near 
msult your 


ontrover- 


Official N.E.C. Interpretations 


INTERIM AMENDMENT NO. 96 


(Adopted June 9, 1952) 


ARTICLE 210.—Branch Circuits, Se¢ 


Bra 
Voltage 

read 

rcuits supplying lamphold 


res, or rec 


eptacles of the 


less rating 
ts to ground, 
establish- 
voltage may exceed 150 

yund, but shall not exceed 

to ground for branch cir- 

ing lighting fixtures only 

ed either with mogul- 

hell lampholders or with 

of other types approved 

application, mounted not less 

feet from the floor, which do 

have switch control as an inte 
gral part of the fixture; (l-a) in in 
lustrial establishmerts, office build- 
ings, large and ‘stores, the 
voltage of branch circuits which sup 
ply only the ballasts for 
charge lamps in permanently installed 
fixtures mounted not less than eight 
feet from the floor, which do net have 
manual switch control as an integral 
part of the fixture, may exceed 150 
volts to ground, but shall not exceed 
300 volts to ground; (2) in railway 
properties as described in section 
llll; (3) for infra-red industrial 
heating appliances as described in 
section 4237. In dwelling occupan- 
cies, the voltage between conductors 
supplying lampholders of the screw- 
shell type, receptacles, or appli ices, 
shall not exceed 150 volts, except that 
the voltage between conductors sup- 
plying only, (1) permanently con- 
nected appliances, or (2) portable 
appliances of more than 1,380 watts, 
or (3) portable motor-operated appli- 
greater 


industrial 


schools 


electric dis- 


horsepower or 
exceed 150 volts. 


ances of 3 


rating may 

INTERIM AMENDMENT NO. 97 
(Adopted June 9, 1952) 

CHAPTER 9 


Secton 92403 
Change to read 
Marking Fuses shall be plainly 
marked with the ampere and volt- 
and the name or trade 
mark of the maker. The ampere 
the voltage for which 
designed shall be in 
Che markings shall be 
direct printing on the 
means of an at 


Construction Specifica- 


tions, 


age ratings, 


rating 


barrel or by 


hed label 
INTERPRETATION NO. 383 
(Issued June 4, 


1952) 
TION 2405—Oy 
Multi- Phase 


Question No. 1: Is it the intent of 
ton 2405 that the following type of 
accepted as t 


SE¢ ercurrent Protec- 


systems 


tien 


vice be e overcurrent 
system 


having 


ction on a 3-phase, 4-wire 
breaker 
les operated by a single com- 
1 hanism but with an 
ic overload tripping 

h pole, which auto- 


ircuit assembly 


operates only the 

x the overload cur- 

Answer: No, such circuit breakers 
may be used only for lighting or appli 
supplied by 


ance branch circuits 


4-wire, systems 


3J-phase, 
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Each Panelboard 
on this page 
is designed for 
ONE kind of job... 


... the job that a “particular” kind of distribution cir- 
cuit in your customer’s plant calls for. 

Of course, we both know that the distribution circuits 
in one plant may be very similar to those in another, 
but, when you come right down to it, you won't find 
very many electrical distribution circuits that are 
exactly the same. 

To make sure your customer gets the best panel for 
each application, Trumbull does two things: 

1. Supplies enough different types of panelboards 

to cover every kind of service requirement. 

2. Exactly matches the special combination of re- 

quirements you set up for each panel through 

standardized construction that permits fast but 

individualized assembly of components. 
“Specially assembled” panels of the types shown on 
this page will exactly meet any distribution panelboard 
requirement you now have. Others will take care of all 
your lighter power and lighting requirements. 


1. Two Trumbull Converti-Fuse Panelboards—the most compact distribu- 
tion panelboards available. Branches: 30 to 400 amps. Service: 250 volts d-c, 
600 volts a-c; single- or three-phase. All Trumbull panelboards use studs 
in the box, larger holes in the back plate for easy alignment of panel even 
though box is misaligned. 








4. A Trumbull ABH Circuit-Breaker Panel- 
board — uses same type circuit breakers as 
the “convertible” panel. Compactly de- 
signed to handle lighter loads. Ready in- 
terchange of individual breakers simplifies 


3. A Trumbull Convertible Circuit-Breaker 
Panelboard — versatile circuit-breaker-type 
assembly, sectionalized for maximum con- 
vertibility. Can include space for future 


2. A Trumbull Swing-Wa Panelboard— an 
ultra sturdy heavy-duty fusible panelboard 
with dead-front, hinged cover operation. 
Branches: 30 to 600 amps. Service: 250 
volts d-c, 600 volts a-c; single- 15-600 amps. Service: 


or three- circuits. Branches: 


phase, and with circuits that are convert- 
ible. Trumbull panelboards are available 
with a special dual-purpose front for sur- 
face or in-the-wall mounting. 


250 volts d-c, 600 volts a-c. Trumbull panel- 
boards are easily mounted by means of 
“button holes” that permit screws to re- 
main “in place” at all times. 


wiring-system changes. Branches: 15 to 50 
amps. Service: 240 volts a-c single- or 
three-phase; 125/250 volts d-c. Knockouts 
will be specially cut where requested. 


TRUMBULL(T) ELECTRIC 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
PLAINVILLE, CONN. 








MANY PLANTS now use 277 volts for factory lighting and con- 
trol banks of fixtures with industrial switches. The same 277 
volts can now be used for office lighting controlled by a 24-volt 
G-E remote-control wall switch 


or eee 


Carry Higher Voltages Into 


Low-voltage switching with General Electric's remote control makes 277 volts 


safe and practical for office lighting. 


Now 


you can bring higher voltages into office areas for lighting and 


get the economies of higher voltage with complete safety. By using the 
low-voltage switching provided by General Electric’s remote-control 
wiring system, you can save copper, simplify installation, and provide 
vall switches that are as easy to move as a telephone. 


Use the same fluorescent lamps 
The same fluorescent lamps and fixtures used with 120-volt installa- 
tions are used with higher voltages. Only the ballast need be changed 
ind the higher voltage ballasts are a standard item. 


G-E remote control for switching 
ox 





Higher voltage at the wall switch is eliminated with the G-I 





remote- 
mtrol wiring system. The remote-control switch requires only 21 


volts. The switch actuates a relay which is located in or near the knock- 


it box at the fixture. The relay does the actual ON-OFF switching 
f the higher voltage. 


Voltage between line and ground is 277 


standard 480-volt, 3-phase, 4-wire system 


4 


i. can pul yotr confidence am — 
hs jot 9 


GENERAL @@ ELECTRIC 
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NOW YOU CAN OPERATE fluorescent lighting for offices on 
higher voltage and with complete safety The same 277 volts 
that is used in the factory can be used for office lighting witn 


the G-E remote-control wiring system. 


; 
ae 


Sex, 


5. 
i) 


Office Areas For Lighting 


Savings with higher voltage in the office 
copper when higher voltages are 


pVIOUS SAaVIT 
wiring at 277 volts re- 


Liehtin 


ich copper as does wiring for 


120 volts—a savir 
save complete circuits by 
a 180-volt. 


It also may t 
takir 


}-phase power cir¢ 


lighting direct m line to neutral of 


Easy to move 
wall switches for G-E remote control operate 
they use a wire sin 

he tacked to molding, 
ill-molding. The ease of moving 


lar to thermostat wire. 


s the wir or cov- 


MASTER SELECTOR SWITCH permits flexible 
control of large areas of lighting from cen 
tral locations—-can be used for watchmen’s 
laid up on partitions 


any time 


ts and standard lighting control 
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ADDED COPPER SAVINGS ore y 
this small, lightweight control wire used with the 
G-E remote-control wiring system. Wires can be 
can be rerouted easily at amp, 125 volts 
for derating with fluorescent loads. 


switches when oflice ayout changes can ea big 


these 
savings over the years. 
ilso have more than one switch to turn on 


You can 


and off any important group of lights. And selective light- 


ing. with a master selector switch, is now economical 


for example, long-needed selective lighting for the night 
cleaning force or for a watchman’s rounds. 
For savings, safety, and convenience, investigate the 


277-volt lighting system and G-E remote control. Write 
today for a copy of G-E Remote-Control Manual of Lay- 
out and Installation. Section D53-818, Construction Ma- 


terials Division, General Electric Company, Bridgeport 2, 


Connecticut. 


REMOTE-CONTROL RELAY operotes on 24 
volts--cuts costs and copper required to run 
to switches. Rated '3 hp, 15 


load lines dow 
10 amp, 277 volts. No need 
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Sub-Stations and Power Centers 


for indoor installations 


Engineered to meet your exact requirements 


Not necessary to design or change your installation to fit a “standard” 


Any type of primary switch gear. 
Metering—primary or secondary, to suit. 
Secondary breakers, main, branch, or tie. 


Interlocked or automatic throw-over. Draw-out or stationary types. Magnetic trip, or thermal, or combination. 


All incorporated with high quality, liberally designed SORGEL Air-Cooled Transformers. 
All factory assembled, wired and tested. Mounted on a substantial steel base. 
Shipped as a single unit or in sections, accurately co-ordinated for easy assembly on the job. 


Sizes up to 2000 Kv-a. All voltages up to 15 KV. 








2000 Kv-a. Double End Unit Sub-Station 


Two 1000 Kv-a., 3-phase, 4160 volt trans 
former with temperature indicator and alarm, 
tie breaker, feeder breakers, secondary me 
tering and primary disconnect 





Also a Complete Line of Conventional Air-Cooled Dry-Type Transformers 


V4 to 2000 Kv-a. Single phase and poly-phase. 120—240—480—600 volts. 





Sales Engineers in Principal Cities 


SORGEL ELECTRIC CO., 836 West National Ave., Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of Air-Cooled transformers 
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Motor Shops 





ARMATURES are held in place while 
being tested or worked on in the shops 
f Albertson & Son, Philadelphia, Pa 

by a simple adjustable holder made for 


this purpose 


Armature Holder , 
s eae ° TWO WINDING HEADS ne mot snabled Jc s Electric, C te t 
Simplifies Testing SS r enabled Jarvis Electric, Camden 


hop space. Fred Jarvis is using right-hana 
head, other is in foreground 


mployee 





Hoist and Pliers 
Rip Stator Coils 


Motor Operates 
Two Winders 
Tw 


placed 
rew clamp 
wr frame 
ise-grip plier 
i the 


When eithe 
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important advantages 
= Q 4g 


VISE-GRIP PLIERS are hooked to an 
verhead chain hoist which greatly facili 
tates ripping-out stubborn coils from the 
stator frame which is firmly held by screw 
clame m the work table 


300 KVA dry type. Sizes li ist hook. By pulling 
from 50 VA to 1000 n tl s~hain hoist, the pliers qui kly 
KVA. Special sizes built nd silv rip out large part t 

| 1 1 i £ pal 


DRY TYPE TRANSFORMERS to specific requirements ao ‘. 2 
tator ¢ his procedure ts 


1 Increased efficiency of lighting 
and motors; 2 Low-cost movability 
for relocation; 3 Out-of-way instal 
lation of small transformers; 4— Indoor POWER, DISTRIBUTION, 
installation of substation sizes; 5 INSTRUMENT, STREET 
Less and easier maintenance; 6 LIGHTING AND TESTING 
Saving of space and enclosure con TRANSFORMERS — OIL, 


struction costs ASKAREL OR AIR-COOLED 


THE STANDARD TRANSFORMER COMPANY : 
WARREN, OHIO . OFFICES IN PRINCIPAL CITIES Pneumatic 


Coil Puller 


® 80 ~ page 
manual yours 


ILSCO NEUTRAL BARS 


: alse available in 


COPPER TUBE AND PRODUCTS, INC. 


5741 MARIEMONT AVE. © CINCINNATI 27, OHIO 


COIL PULLER used | 


tor Repair S 
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Oe OS ae 6 OTT) 


Shutter-Attached Vent Fan Offers 
Single, Easy Installation! 


SIGNAL’s V-700 Series are compact, completely- 
assembled units; just fit into a wall-opening from 
the inside and attach! 


@8, 10°, 12° and 16° models deliver 500, 700, 1200 
end 1600 C.F.M. respectively 

@ Enclosed, rubber-mounted induction motors with 
self-lubricating bronze bearings. 

@ 4-pole motors on all but 16° model, which has a 
6-pole motor 

@ Wide, deep-pitched 4-petal blade assemblies on all 
but 16° model, which has a 6-petal blade assembly. 

@ Gravity-type hooded shutters with replaceable alumi- 
num vanes which operate in unison. 

@ Light but strong welded-stee!l frame permits use on 
thin-wall construction 

@ 3-speed flush or surface mounted controllers avail- 
able for more versatile operation. 

@ Attractively finished in durable hammered gray 
enamel 


Quality-Built Household Ceiling 
Or Wall Fan! 


SIGNAL '’s attractive CW-100 solves home ven- 
tilation problems. Can be installed in either 
ceiling or side wall 





@4-pole induction motor with oilless-type porous 
bronze bearings is totally enclosed and rubber- 
mounted. 

@ Blade is of centrifugal design to maintain high 
static pressure; moves 480 C.F.M. at 1520 R.P.M. 

@Frame is of heavy cast aluminum; chromium 
plated grille easily removed without tools 

@ One aluminum shutter vane in frame and another 
in weatherhood provide double backdraft pro- 
tection 

@ Weatherhood has a detachable 5 sleeve for use 
in brick wall construction. 

@ Over-all depth only 3%" . . fits between 16 
center joists or studs .. . accommodates standard 
3%" x 10° furnace duct 

@3-speed flush-type controller with chrome-plated 
face-plate is available. 


Send today for SIGNAL’s new 1952 catalog featuring a complete line of: 
Desk Fans e« Floor Fans e Pedestal Fans « Window Fans e Exhaust Fans 
Shutter-Attached Vent Fans e¢ Kitchen Vent Fans e Electric Drills e« Grinders 

Fractional Horsepower Motors 


REAL 


c aU 
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COIL WINDING 


TAKES A 


For efficient, accurate coil production, the GC HEAD pictured above is without 
parallel in the electrical industry. Its construction embodies a cam collapse mechanism 
for all winding fingers which allows quick removal of coil groups and :nstantaneous 
repositioning for further winding 


Winding fingers are set to coil dimensions by screw adjustment and a complete c 
setup can be made in less than two minutes CLAW GRIPS COILS and exerts up t 


OO-It pulling pressure enabling 


Attachments are available for loop winding and single phase winding. Swivel End ig - 2 oe 
e u a quickly and wi yu Jamoaae 

Finger attachment forms knuckles in the nose of the coils which removes strains, : odes ‘ “ 

makes winding easier and reduces possibility of short circuits. 


Can you be satisfied with less than the best? = oe grabs the coils ; ) De rel 


1 makes a sharp pull that rips t 


stator It can rem 
tive literature on 


“SS AYFIELD. IN¢ everal coils by this repeat » 
the GC HEAD ond BBY @ Ys as Bp DP Sane CENTS hE SER eer ARE ST 
other winding equip ENGINEERING aa, ; : 
ment of our monu CRAFTSMANSHIP 
focture P. O. BOX 1042 ATLANTA, GA. 


4 


@ Write for descrip 


- 











FOR COMPLETELY RELIABLE 


TIME SWITCHES 
Be Sure You Specify 


PARAGON! 


application . controlling yard or 
e building |! 1 5 operating motors, 
I wr other industrial equipment 
tches vou use must be reliable 
nart to use Paragon s built-in 

ind reliability Illustration shows Mode] 


; , ’ " 301 straight “ON and 
le vide variety of types and OFF" Time Switch for 


ib na Vv 
for all “ON and OFF” timed-switching ise where two or four 
door or outdoor. Time switches perations per day are 


Avail 
models 
operations nao 

interval timers 7-day program controls 
cycle repeater time-delay relays and 


juired. Self-starting, 

heavy-duty motor, avail- 

able n 115 or 230 volt, 

reset timer there’s a dependable Paragon SPST, SPDT and DPST 
Time Control to fit your needs. 300 Series from models 


$10.50 list 





SEE YOUR JOBBER OR WRITE FOR INFORMATION AND CATALOG 


PARAGON ELECTRIC COMPANY isis tvecstnscenss 


WORLD’S LARGEST EXCLUSIVE MANUFACTURER 
OF TIME CONTROLS FOR ALL USES 
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On the button for 80 years... 


In 1872, Robert Edwards and Adam Lungen formed a 


partnership in a basement where they made bells to summon 





the servants of the rich. 


Today, that basement has become a world business 
the bells are one of a host of Edwards signaling products and 
devices that serve millions of Americans. The world has changed 
in 80 years. But one phase of our business remains the same 
Today ... as in 1872... we believe in making the finest 
products we know how. We believe in fair play and a fair profit 
for those who distribute and sell those products. And we believe 


in advertising them to build business for us both. 


In the future, the world will change even more. And 
Edwards will keep pace by making more and more products 
to make life safer, more comfortable, more convenient. But 
then ... as today and yesterday . . . we will continue to work, 
live and do business by the same principles that have helped 


us grow and prosper. 


This is our pledge and promise on this our 80th birthday. 


Edwards Company, Inc., Norwalk, Conn. 


Epwarps| 


World’s Most Reliable Time, Communication and Protection 
Produets For Schools, Hospitals, Industry and Homes. 


~~ 
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EXCLUSIVE IN 
TRADE-WIND 
LSS 


DRIPLESS GRILLE 


The exclusive design of the grille on 


Raat wae | Clipper Ventilators has a 


ally attractive in 
n shape and in 


> the ceiling. 


of the bars in the 
n onstruction. These 


1 any grease that may collect 


GREASE > TRAPS 


You an Giwoays 


for performance, quality and convenience 


The only ventilator that gives you 


@ Centrifugal Blowers 
@ Isolated Motor 
@ Dripless Grille 
@ Easier installation 


@ interchangeable 
Horizontal and 
Vertical Discharge 

@ Five-year Guarantee 


PRICE 
BUT QUALITY OFFERS A REASON 


YFFERS AN INDUCEMENT 


TRADE-WIND 
s 


MOTORIAMS. ms Wee 


unt on MRa22 Jat sd 


Rolling Table 
Loads Bake Oven 








Criginal 
Fod-Mount 


Voltage lester 
is the KNOPP 


Patents Pending 


Say Goodbye to risky 
time-wasting fuss in test 
ing’’ with the 5 main safety 
features in the KNOPP V 
age Tester 
Prod-mounting 
housing making this tester 
easier, faster, and safer to 
use and ending time-wasting 
““three-handed” testing; (2 
protection through Dual in 
lication of voltage by solen 
old and neon lamp working 
independently; (3) positive 
scale readings; (4) ! 
and (5) thorough 
sharp polnt of each prod. 

Well-bullt and shock -proc a LAMINAT <4 
bakelite housing, the KNOPP Volt age = ter tell 
immediately and simply if circuit | » 

nagnitude of voltage —— 110 

. Dure or rectified: 2 6 y 

and new circuits, fuses. locati 
Get poe wi del y ‘used and Fel lab e » KNOPF Vol age 
t L Prod ar t 
safety fon res from your dealer rt 
trated free, new descriptive Bulletin No 


ELECTRICAL FACILITIES INC. 


4232 Holden Street 


Oakland 8, Calif. 





AH Slip — 


Y-eER Eas 


Wire Pulling Lubricant 


For Lead, Rubber, Braid 
Synthetic Covered Cables 


Nothing else gives ‘‘slip 
cat bles like Y Er Eas. This <« 
ibricant simplifies ca 
ly through saddles 


Y-Er Eas is never harmful t 
onduit. It performs the slippir 
tion, then dries out and shrinks 
ume leaving only a light film of p 
ONLY Y-ER EAS 
HAS ALL THESE FEATURES! 
@ Never messy or 
use 
@ Never harmful ¢ 
clothing 


Write tor 
Descriptive 
older 


@ Prevents stickir 
ting of cables 

@ Does not run 
cables. 

@ Facilitates ren 
at later date 


aeeat | Y-Er Eas has been tested and approved 
by the Underwriter’s Laboratories, inc 


At all leading Electrical Supply House 


diy ELECTRO COMPOUND CO. 





3812 W. 150th Street © Cleveland 11, Ohio 


5709 So. Main St Los Angeles 37, Calif 
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‘We saved over $100 in labor the 
first day we used an UP-RIGHT 
Scaffold for installing 
fluorescent fixtures” 

says Fred L. Baumeister 

New Jersey 

' Electrical Contractor 


; Pea ) 


UP-RIGHT 


SCAFFOLD-ON-WHEELS 


setup in only 
3 minutes! 


As if by magic, an aluminum alloy tower 
of any height desired is ready in minutes! 
Individual scaffold sections are set one 
on top of the other. Sections lock into 
place instantly. 


HERE'S THE SECRET!... 


E D 


ONE-PIECE SECTIONS 





s unfolded by one 
te! No tools, wing nuts 


Your maintenance costs can be re 


duced by ‘‘UP-RIGHT'' SCAFFOLDS 


WRITE FOR 





# = 
AT. = 
1) / iw 
— 


DESCRIPTIVE CIRCULAR | 
“UP-RIGHT”’ SCAFFOLDS 


DEPT. 107 - 1013 PARDEE ST. - BERKELEY, CAL. 
Factories: Berkeley, Calif. & Teterboro, N. J. 
Offices in all principal cities 
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WE’VE HAD TO 


And now we have not one or two 


mR Se 
i — 


but three tomes > ig 


to meet the demand = ‘= for 


. a 


cast iron boxes like our we YS 


-laz| | . 
Everybody wants them | Ais. B 
yy SAR = 


for QZ. boxes are quality controlled 
from drawing board VA ( By They're OK 


if they're 0. 2. 


s a 


to completed box © => | ELECTRICAL 
MANUFACTURING 
Of course, increased production COMPANY, INC. 


262 BOND STREET - BROOKLYN 2,N. Y. 


means reviged ° ipRICeS _ CONDUIT FITTINGS © CABLE TERMINATORS © CAST IRON BOXES 
— 


SOLDERLESS CONNECTORS * GROUNDING DEVICES « POWER CONNECTORS 
a 


for your new price list today | 
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In The News 


N. Y. State Electrical ee ere a ee 
Contractors Met at Saranac avs inthe U.S, Hines continues tes Atomic Energ ' 
Inn, New York aaghorsipbe 


lission 
year 1S 





available mi © Thursday ses 
in residential re \“\ ll, eastern elec 
advertising mate 1 u W estinghouse 
rk. Speakers 
Robinson, Ji 
p Divi 


spore 
I 


tw 
wo 


very es 
the serv 
1 instal- 
center for 
public may 
question, 
ictor is the 
of electric 





onsumption 


1 blig 
our obhg 


| 

™ J 

“Me re 
MStOry Of SPEAKERS at the 

hydro-electr I vel t 


outlined the 


NYSECD convention 
saranac Inn were D. B. Clayton 

} jent of NECA, A. Lincoln Bush 
, ee ee. mic energv was presented | Deo k City and M. R 
the sale of the small ] New York 


Presi 
ment Industry’ New 
Gainsbrug NICB, 


‘ Moore, director, Division 
services to tl hor ow 


he general public 
Are There 7 
{ ontractors 
viven t 
vice 

He 


NASSAU-SUFFOLK ELECTRICAL League members 
i of New York 
something , , ' 


State Electrical Cc 
se From left to 
millions of hor vired a 


ontractors and 
c 
rge Scheider 


attending recent convention 
Dealers at Saranac Inn, N. Y 
Fred Mattfield 
standing) Frank Curley 
eph Lorenz, A. L 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


right (seated Ge 
William Berken, Jos 


Frohnhoefer, C. R 
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William Aldrich 
Henry Froeder, J 
Herbert, and H W M 
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WRENCHES 


—948A Torkmaste’ 


n thes€ 


a Cf 
mise: Aonticavio 
a LIN 
THE NAME IS | wn a | en oe 


DIAL 
UNTIMED Proll 
Jew ERATURE ON Su ronomic im 
. NEW LITER ofit with O50 ads 
Bag. Get merportant lightind 

yoy tor all ' 


... the adjustable wrenches 
with the induction hardened 
jaw surfaces — the wrenches 
that last up to 10 times longer 


No. 948 A + $10.95 list 
30 Amp. Single Pole. Telechron Motored 


roRK 


0. ING, ay. 
7 WERROM: 
grove street * -_ 
ont 


friction 


ASK FOR THEM BY NAME... 


YTICA 


ADJUSTABLE WRENCHES 


Available in 4 


rubber 
, 6", 8", 10” and 12” sizes, - tapes- 


OKONITE 


| makes pette! Tapes 


DROP FORGE AND TOOL 


NEw YORK 


ask for them by name 
Conoe juring the meeting of th SOLD ONLY THROUGH 

IT PAYS TO BUY QUALITY TOOLS York State A t RECOGNIZED WHOLESALERS 

and the world’s best tools are made in U.S.A, ’ 
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ervice 


eee ON THE LINE 


When you're faced with a product dilemma 
here’s a good hint to remember: the solution is 
only as far away as your telephone and a 
call to your wholesaler’s salesman. He’ll give 
you competent advice fast. And you'll find 
that the products he recommends are right for 
the job profitable for you to install 

This ability to recommend wisely is no coin 
cidence. Rather, it’s the result of a two-pronged 
effort by wholesalers’ salesmen who carry 
on a never-ending study of the products you 
use ... by manufacturers whose advertising in 
Electrical Wholesaling serves as a monthly 
product forum that keeps wholesalers and 
their salesmen up-to-date 

These are the manufacturers who chan- 
nelled useful information to your wholesaler’s 
salesman in the July issue of Electrical Whole- 
saling. These are the manufacturers whose 
efforts insure for you service on the line, so 
essential to the efficient and profitable opera- 
tion of your business 


Alert electrical wholesalers and their salesmen read 
ELECTRICAL WHOLESALING — 
The National Magazine of Electrical Wholesale Distribution 
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Advertising in the July issue of 
ELECTRICAL WHOLESALING 


Accurate Mfg. Co. 
Ac eee Corp. 
Ele 


e stord te Bion Co. 

« Council, The 
All-Steel Equipment, 
Allen Co., Ine., L 
American Brass Co., The 

American Metal Hose Branch 

American Conduit Sales Co. 
Anaconda Wire & Cable Co 
Appleton Electric Co. 
Arro Expansion Bolt Co 
Arrow-Hart & Hegeman Elec. Co., 


© 
Atlantic Conduit Fittings Co. 
Austin Co., The M. B 142, 


Blackburn Prod. Corp., Jasper 41, 
Blackhawk Industries 
Briegel Method Tool Co 
Buffalo Forge Co 
BullDog Electric Prod. Co 


Busomann Mfg. Co Back Cover 


Certified Ballast Mfrs 
Certified Fleur-O-Lier Mfrs 
Champion Lamp Works 
Chase-Shawmut Co., The 
Chelsea Fan & Blower Co., Ine 
Chester Cable Corp 
Clark Controller Co., The 
Conduit Nipple Mfg. Co., Div. o 
Pittsburgh Nipple Works, Ine 
Conduit Pipe Products Co 
Crescent Ins. Wire & Cable Co 
Crouse-Hinds Co 
Curtis Lighting, Inc 
Cutler-Hammer Inc 


Diamond Wire & Cable Co 


Economy Fuse & Mfg. Co 

Edwards & Co. 

Electr Construction & 
enance 

Electrical Fittings Corp 

Electro Compound Co 


Federal Elec. Prod. Co 
Fullman Mfg. Co 
Furnas Elec. Co 


Gedney Electric Co 
Gem Electric Mig. Co., Inc 
General Electric Co 
Apparatus Dept 7, bn4, 
General Electric Co 
Construction Materials Dept 120 
General Electric Co. 
Dept. 52, 53 
Raa Fuse Div., 
»_ Ine. 161 
Guth = The Edwin F 


Hazard Ins. Wire Works Div. 113, 
Heinemann Electric Company 
Hexacon ag Co. 

Honer Mfg. ¢ 

Hope iccurlaal Pradionia Ge. 


Ideal Industries, Inc 
1-T-E Cireuit Breaker Co 


Jackson Electrical Co 
ff. gees Co 


Je 
Jones Meta eniiness Co., The 


Kahn Elec. Botes Co., Harry J 
Keystone Mig 
Anox Pascaiehn ¢ orp. 


Leader Electric Co. 
¥ 


Second Cover 
Lint, Clyde 16 


M & W Electric Mfg. 
The 
ne., A. H. 


a! Le. 
Sianea lis meenrwen 
Mitchell Mfg. 

Multi Electric Mie.. Inc. 
Murray Mfg. Corp. 


Nikoh Tube Company 
Okonite Co. 


Paragon Elec. Co. 

Pass & Seymour, Inc. 

Phelps Dodge Copper cin 
0. 


Corp. 

Phil Rich Fan Mfg. Co., Inc. 
Pieper-Lillard, Inc 1 
Pittsburgh Standard Conduit Co. 
Plymouth Rubber Co., Inc. 

Third Cover 
Porcelain Products, Inc. 123 
Precision Welder Mfg. Co. 159 
Pyle-National Co., The 60 


RLM Standards, 

Reliance Ausanantie “Lighting Co. 
Republic Steel Cor, 

Revere Electric M e- Co. 
Redale Mfg. Co. 

Roebling’s Sons Co., John A. 
Rome Cable Corp. 


Royal Electric Co., Inc. 


Sherman —e ¢ 
halfa: 


Sperti Faraday Inc. 
Square D Company 
Steel & Tubes Div. 


Sylvania Electric Prod., 


Thomas & Betis Co., The 138, 139 
Tork Clock Ine. 157 
Trade-Wind Mot Inc. 157 
Trine Manufactur: Corp. 1% 
Trumbull Department, General 
Electric Co. 119, 127 


United States Rubber Co & 
Universal Clay Prod. Co., The 100 


Wall Manufacturing Co. 
J. A 


ulated Wire Co. 
use Electric Corp 

( pt 
Weston gee ned at Corp. 


GYRICAL 


WAOLESAVLIME 


A McGraw-Hill Publication, 330 West 42nd Street, New York 36, N.Y. 
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Millions of Steel How to select, 


Wry Clips a a 


Serving the Electrical Industry 


. 7 cavers PARTICIPANT | 

Specify Z cent 3A Cones 

MINERALLAC By) 2 sallg 5g Se pnt eo 

HANGERS, CLIPS, Z tric C Windsor, Ontar 
STRAPS, BUSHINGS Y Just Out! 


Export design, choice FA Chicago Wins Regional emeemicge Now 2nd Edition 


By 


ies contanes Z selttipe Contest Award - BA eney Duval sa 


Consulting Engine 

have built ‘‘top-service , Se. - - ees and 
Gad longest life” into Al jury i five national officers of od Lewis Edwin Markie ki 
Mileerallac Electrical Spe- the luminating ngineering Society | : i D ; Control Es 

1, \\\\ . ep estin use 
dalties. That's why the elec- AY 2 cted the ‘lost Interesting , 4 taetae 
trical industry ‘‘ prefers Miner- rere a , Johnson, 

> Lighting yo ns : 

ollac"’. . . in steel and Everdur for SEYEY pote ; Mi ALY: m 2nd ed., 418 pp 
banging pipe, conduit, BX cable, etc. Sy ( igo, to e ‘ —. 


: lwes ‘ 312 illus., $7.00 
Send for new literature and prices cegion at the 1 vationa echnical 


MINERALLAC ELECTRIC COMPANY 


25 Worth Peoria Street — Chicago 7, Illinois 


MINERALLAG 


It tells you: 


@ how to make controller earememettn defi 
tions and illustrations of each typ 
o how design variations may affect roe e 
ontroiler, to assure proper selection for 


ior sary for better selection 
and. ‘sootroter 


| Second edition brings you new facts on 
na potentio 
} pera i ‘t supe . I 
Johnson plif telephone wir 
- aueclar wareeme 
wave re 
met hod 
and 1 


ni ontest by 
ompetition co 


Sie aa . I y hicago Section, IES | | nen - 

ROTAMETERS | ciirintr access | pee mn El 
. . inal judgir n May. Judges John ~ Diagra tie | 

Especially Calibrated © © © | 0) Krachenbuchl 8 “ite \ 


, University of Illinois 


Indispensable for ‘lectrical Engineering Dept.; John S 


P 11) x. 
denne aagead, | Pmoipenet madsaagy jonadee= yo 
@ ARCHITECTS ee Pr te me 7 
@ ENGINEERS st Regional vice president, Mil 

vau cted hMnsons entry as 
ion” winners of 
f 22 entries 
’ winners of the 
] Stewart 
\lbert Kurt 10-DAY FREE TRIAL 
ne McGRAW-HILL BOOK Co. in. 
urtis Lighting, Inc 330 W. 42nd Street, NYC (36 


von 4. teers. te Send ja & Ma CONTROLLERS FO 

n in " bie ‘ © hai ELECTRIC MOTORS 

4” scale pl Cronuse- Hinde o. (Industrial) apt \ I ays I w t $7.00 I 
Cal ans ‘ . oe ent by 

&” scale plar Ii ohnsor ntryv in the 


$12.00 post paid 


Associ 


R. A. KOENEMAN CO. | io" im Chicago and illustrated th 


stem to meet 


1408 Delmar Bivd., St. Louis 3, Mo — 


thes offer applies in U.S ly 
—— ee eee eee 








l 

| 

| 

Order direct or through your dealer ane rel chtin of the B nkine Floor ; 
tion in Chicago ¢ 

| 
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ural conditions 
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ENGINEERED FUSES 
for dependable 
protection 


ROYAL-NOARK 
NON-RENEWABLE 


5 


ways better 
on the 





use them on 
EVERY JOB 


RENEWABLE 


easiest 
to 
renew 


Engineering improvements in the design 
and construction of ROYAL-NOARK cart- 
ridge fuses mean that they stay cooler . . . 
give greater protection to vital equipment. 

. ask your wholesaler 


Qn 


: 
\ WIRE + CARTRIDGE FUSES 
famous ROYAL “Crystal” PLUG FUSES 


ROYAL ELECTRIC CO., INC. PAWTUCKET, R.1. 
.) ee Sie 





ELECTRICAL 


| NISA News 


rhe first N. Y. Committee eeting 
or the NISA °53 Convention Arrange 
1 ld at the Statler Hotel, 


the ible 


Shi dies Committee, M1 
Wheeler ; Jonahur 
oe * 
Phe second quarterly meetin 
Mid-South ( haptet of NISA \ 
at Hill Top Lodge, near Southpo 


\labama, on 


nd guests present 


ot the 


June 7, with 29 


This meeting was a 


ient Howard and Vice-Presid 
sell It was planned to be ; 


ul 


Henry 


MAINTENANCE ENGINEER 


>numMmmer, charged witt nq electri 


continuity in the recently-completed 
binson-Beverly department store 

Beverly Hi California, f Ww 
program of frequent inspection 
mediate attention to all mir 
problem By 
promptly 


faults have 


correcting 
Shummer tate 


little opportunity 


CONSTRUCTION AND MAINTENANCE . 





RIGHT CONTACT 
for dependable 
wiring devices 


use them on 


EVERY JOB 


) No. 43 


J “ROYALOK”’ 
’ RECEPTACLES 


Sound engineering, quality materials, and 
, a * ‘ 











Pp g skill make 
ROYAL wiring devices better for you these 
three ways: 1) they're easy to wire; 2) al- 
woys dependable; and 3) long life under 
constant use. 

. . ask your wholesaler 


OYA. 


WIRE + CARTRIDGE FUSES 
famous ROYAL “Crystal” PLUG FUSES 


ROYAL ELECTRIC CO., INC. PAWTUCKET, R. I, 
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FASTENERS. 


tor 
ELECTRICIANS 
REFRIGERATOR MEN 
PLUMBERS 
Go modern . . . save time. . . 
save labor . . . save cost 
THIEL 


Easy-Drive ROLL-A-REEL 
STA PLES enables you to reel or unreel wire, cable, rope 
easily, quickly economically 
Adjustable slots for wide variety of reel sizes <a 
Strong with low slanted front and positive ind there was 
front lock for loading or unloading. wrt cise. i mn le prograt tor 
THIELE": ; io : ney pteml he president then 
STRAPS , ied on Program Chairman E, Kol 
hor vho introduced Mr. Hirshberg 
White and Mr Morse of the 
er Thermostat Co. of Attleboro 
Ed Kolhonen then called on Mr 
THIEL Hirshberg who gave a complete, in 
Easy Drive ; i itive talk on the use of Klixon 


“NAIL IT” Protectors for motors. This talk was 


ompanied by the showing of .films 


Style A: 
2,000 Ibs. cap. 
$37.50 


‘ \t the conclusion of his talk there were 

a ; rot > membe ' 
by leading Electrical Whole Style B inv questions tron the members ; 
SOL salers 4,000 ibs. cap. s discussion was continued after 
Some territories still open—write for $75.00 urnmer 


information © PROMPT DELIVERY: ORDER NOW! r. B. MacCal 


Tool and ‘ , named president of the Ouaket 


HIEL or" | (RCo) mom | fi ees a se nee 


get7 NW. MARKET ST ST. LOUIS, MO 327 West Fourth St Cincinnati 2, Ohio 














ELECTRIC-MOTOR 


PARTS 


for Brown & Brockmeyer * Century * Delco « Jack 

& Heintz « Leland * Marathon « Redmond 

Sunlight « Wagner * Westinghouse — motors 
"Service Doesn't Falter When It Comes From Harry Alter” 


Write for Catalog—on your letterhead—to 


The HARRY ALTER CO. "imi™ omc 


Wholesale Only 








‘WHERE TO BUY 


WODACK “DO-ALL" F ies | 
ELECTRIC HAMMER | BabAsdceas/ AMA 











trates 1” plus in concrete, brick, stucco, plaster, ete. 
Seals out water, dirt. Holds 20’ head. Use outside and in. 
Preserves all absorbent materials. Sold 14 years. Quick, 


economical, sure. $3 in 55's. Free sample. See Sweet's. 
HAYNES PRODUCTS CO., OMAHA 3, NEBR. 





New Advertisements FRANK BROWN AND JOE BARNES «¥ 
received by August 21st appear in September r 

. ssue, subject to space limitations 
Ask f BULLETIN 510-EC Address copy to the 

" Classified Advertising Division 
We dack Electric Tool Corp. Electrical Construction & Maintenance 
4627 W. Huron St Chicago 44, Ill 330 West 42nd St. New York 18 N 


Electric in Richmond, Califor 


S ) 


their 
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SEARCHLIGHT SECTION 


Classified Advertising 


“rumen “OPPORTUNITIES” S20 or'vrsa 


BUSINESS: 


UNDISPLAYED —RATES— DISPLAYED 
. . vipmes Vant Por Sa 











waves cae comvoanen ot cone« | | ELECTRICAL EQUIPMENT FOR SALE 


man who can and 

t Will Estimate Electrical Construction Work in 
telligently 

lune 10 Will Sell Electrical Construction Work intelli 

gent! 


i—Westinghouse C.S.P. transformers, subtractive 
25 K.V.A., single phase, 

Ke y Cont. 50° C Rise Voltage 

two sound Will Handle Electrical Construction Work in Impedance 75 

telligently i—Westinghouse Hypersil single phase transformer, 

uuse Vera Will work with Architects intelligently Type Air =10 KVA Continuous 

¢ : Will work with Builders intelligently 2000°'—1',” Rigid Wall Conduit 

edy and Will work with Contractors intelligently §000'— =2 wire for conduit line 

\ Will work with Engineers intelligently 2250 —=2 Rubber covered outside wire tor pole line. 

Mole Will work with Managements intelligently 4—Cutler Hammer Safety Switches, 600 Volt ca- 

Will work with Unions intelligently pacity 

Will be an outstanding figure in the Electrical t—Metal Junction box 20’ 20’ 

Industry +—Overtoad circuit breakers for 480 Volts 


We are looking for a man to join our organiza 
tion in the near future that has the above qualities Reply to 
to head up our Electrical Contracting Department 


M CLEMENS CONSTRUCTION COMPANY 


P.4863, I t al ¢ tion & t 


mics 7 ‘ P.O. BOX 266 WEST NEW YORK, N. J. 














IN STOCK FOR IMMEDIATE DELIVERY ELECTRICAL CABLE 


. : @ for every industrial and power application 
Every type & size of electric e & Under @ Special construction. Odd lengths 
und cables for direct burial wit 10ut pipes. Over @ Large stocks on hand of high voltage 
head wire, welding cable, asbestos cable, multi covered cables not ordinarily stocked by 
onduc ords ,clevate cable, high voltage cable regular suppliers 
bare, triple braid weatherpro © Cut to length. Reasonably priced 


Eastern Electric Sales Co. UNIVERSAL Wire and Cable Co 
5425 Pennsgrove St., Phila., Pa. GR a 5900 2664 N. Clybourn Ave Chicago 14, UL. 











FOR SALE 
General Electric Transformer 


00 A —60 Cyel 
Watthour, of every description, reconditioned | leah a % 0443 j 
like new. Your inquiries solicited 


ATLANTIC Electric Meter Corp. 
214 E. 41 St., New York 17, N. Y 








Secondary 
4188-v 
200 K.V.A.—60 cycle 
Checked Load June 13 
hase A 600 100 Amps 
Phase B 600 100 Amps 
Phase C 600 400 Amos 


BOOK S For Further Information wire, ohone write 
Superior Steel Products Corp. 

2754 South 19th Street 

Milwaukee, Wisconsin 








ELECTRICAL CONTRACTORS WATT HOUR METERS 
or submetering. 


ESTIMATING HANDBOOK 
Large stock, quick service 


ee Unique Tool of the Trade” low prices. Write for bulletin 

WRITE FOR DESCRIPTIVE FOLDER TO Maspenock Electric Light Company 
THE ESTIMATOR PUBLISHING CO. 44 Starr Lane Jamaica Piain, Massachusetts 
4102 Wilson Road Kenosha, Wis 




















NEW BUILDING WIRE & CABLE 

@ SPECIALIZING in all types of weatherproof 
cable 

@ Large stock of ‘“‘shorts’’ in tead-covered and 
hard-to-get sizes 


‘ i TAN | | D @ We also purchase your surplus stocks of wire 
and cable 
ACE SALVAGE COMPANY 


180 Morgan Ave Gi, 6-0904 Brooklyn 37, N.Y 


WORLD'S LARGEST INVENTORY 
BUYERS OF SURPLUS COPPER & a> ff 














INSULATED WIRES AND CABLES MOTORS—GENERATORS—TRANSFORMERS 
No lengths too long or too short New ond Gueronteed Rebuilt 
Telephone: Eastgate 7-4778 1H.?. to 2500 H. P. 
PIERCE CABLE CO ELECTRIC EQUIPMENT CO 
2664 Clybourn Ave Chicaga 14, Illinois 
P.O. BOX 51, ROCHESTER 1, N.Y. 
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Tim St-litma-liitae- 2.8 ° 
Be Prepared with... Advertising In This Issue 
GOD GOL = ) 
Automatic EMERGENCY 
LIGHTS 


For 


Commercial Buildings 
Institutions 

Factorie 

and other places 

of public assembly 


Big Beam Model 2-ATW 
with storage battery and built-in charger that 
keeps battery fully charged at all times 


Ramset Fastener- 


Whenever storms, fires, floods, or acci 
dents disrupt lighting service, a Big 
Beam automatic emergency light will 
provide illumination for hours. Sud- 
den blackouts breed confusion, panic, 
property damage, bodily injury—even 
death—wherever groups congregate or 
essential operations must continue 
Maximum protection is easy with 
a Big Beam emergency light. No spe- 
cial wiring is needed—just place the 
wnit for best illumination and plug 
into convenient lighting outlet. Dry- 
cell models and self-charging storage 
batiery models to meet all state codes 
Get full porticulars now —before it's too late 


U-C LITE MANUFACTURING CO. 


1035 W. Hubbard St., Chicago 22, Illinois 





Cat. No. $0-1/0 
Iustrated 


Solderless Lugs 


ompletely r esian 1a 

pe ao paced or foe SARCHLIGHT SECTION 
tongue for highest conductivity, heavy 
hex-head screw, extra thick thread ) i lilty, Mer 
plate. Available in 5 sizes for wire , : 

sizes from No. 14 to 500 MCM 

Write for Bulletin 


fied Advertising) 


ATIONAI 


UIPMENT 


BATTLE CREEK, MICH. 


ELECTRICAL FITTINGS 
FOR WIRE and CABLE 


ELECTRICAL CONSTRUCTION AND MAINTENANCE AUGUST, 1952 








CLASS 2601 


maximus He 
da SINGLE a ‘ 

VOLTS | 115 . 

” —— , 

HP | 21 2 
square 

mene WIP 


MILWAUKEE w 


FOR APPEARANCE AND PERFORMANCE 


a 2 
meas 








SQUARE D's N 


\ 


type 
ew tyP ™ 


onver 


«LEADERSHIP FAURE, 


% PEG en 


Compact . ; 
Terminal - ; R 
. Spring 
single 


eturn 
Cap- 


ASK YOUR ELEC 


EW REVERSING DRUM SAITCA 


TRICAL pISTRIBUTO 


601 Reversing 


This Class 2 
ral" 


Drum Switch is 4 “natu 
wherever the direction of 
rotation of a small motor is to 
be manually controlled. It can 
be used with single phase, 
polyphase and D. C. motors. 


Bulletin 2601-A gives complete details 


Write square D Company, 
4041 N. Richards St., Milwaukee 12, Wis. 


R FOR SQUARE D pRODUCTS 


SQUARE [) COMPANY 
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TANK PLANT 
GETS ROLLING 
IN RECORD TIME 


... With 


G-E Interlocked 
FROM WAREHOUSE TO TANK PLANT in less than a year. That's the 
Armor Cab eP latest record of this midwest tank plant. This 53-acre tank plant 


increased power distribution with two 7500-kva transformers and 
eighteen 1500 kva load centers. For fast installation G-E interlocked 
armor cable was the choice. 





















































aii 
_ 


~ Y 
‘ wo 
tiie 


MAIN FEEDERS and all other distribu- 2 ~ MECHANICAL POT- 


HEAD and SPLICE FIT- 
TINGS eliminated the 
need for wiped joints 
; —added speed in these 
many installation advantages not pos- - spots which usually 
sible with other cable systems. slow down installation. 


tion were handled exclusively by G-E 
interlocked armor cable. This cable, pre- 
installed in its own raceway, offered 


NO THREADING, NO 

PRE-BENDING on this 

run of two 500 MCM | COMPLETE DATA ON INSTALLATION ADVANTAGES 
cables. Threadless fit- 

tings terminate cable Get the story on installation speed with G-E inter- 
at panel box. Two locked armor cable from booklet 19-211. Write 
right-angle bends Section W12-818, Construction Materials Division, 


made with no fitting, General Electric Company, Bridgeport 2, Conn. 
no bending equip- 


ment. 


Gu Can ful pour confidence wn — 
GENERAL 36) ELECTRIC 








